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AMERICAN  CLIMATOLOGICAL  ASSOCIATION. 


The  first  annual  meeting  of  The  American  Climate-logical  Association 
was  held  in  Washington,  D.  C,  May  3  and  5,  1884. 

In  the  absence  of  Professor  Loomis,  the  President,  Dr.  F.  I.  Knight,  of 
Boston,  First  Vice-President,  occupied  the  chair. 

The  first  day  was  occupied  in  adopting  a  suitable  constitution  and  by- 
laws. 

The  second  day  was  devoted  to  the  reading  of  papers  as  follows  : 

Address  by  the  presiding  officer,  Dr.  Knight.  "  The  ^Etiology  of  Pul- 
monary Phthisis,"  by  Dr.  B.  F.  Westbrook,  of  Brooklyn;  44 The  Effects 
of  Sea  Air  upon  Diseases  of  the  Respiratory  Organs,1'  by  Dr.  Boardman 
Reed,  of  Atlantic  City ;  "  The  Relation  of  Laryngeal  Disease  to  Pulmo- 
nary Diseases,"  by  Dr.  F.  H.  Bosworth,  of  New  York;  on  "Dryness," 
by  Dr.  Charles  Denison,  of  Denver,  Col.,  in  which  he  dwelt  on  the  fol- 
lowing points:  '•Variability  versus  Equability.  A  rule  for  classifying 
climates  as  to  dryness  and  desirability,  based  upon  low,  absolute,  and  rela- 
tive humidities  and  preponderance  of  sunshine.  The  influence  of  eleva- 
tion, sunshine,  cold,  etc.,  in  producing  desirable  dryness.  The  physical 
effect  of  dryness  on  man."  u  City  Life  and  City  Air  Injurious  to  Con- 
sumptives," by  Dr.  Donaldson,  of  Baltimore.  u  The  Use  of  Compressed 
and  Rarefied  Air  as  a  Substitute  for  Change  of  Climate  in  the  Treatment 
of  Pulmonary  Diseases,"  by  Dr.  J.  Solis-Cohen,  of  Philadelphia. 

The  following  officers  were  elected  for  the  ensuing  year : 

President.— Professor  A.  L.  Loomis,  New  York. 

First  Vice-President. — Dr.  F.  I.  Knight,  Boston. 

Second  Vice-President. — Dr.  W.  H.  Geddings,  Aiken,  S.  C. 

Secretary  and  Treasurer. — Dr.  J.  B.  Walker,  Philadelphia. 

Council.— Dr.  J.  H.  Tyndale,  New  York ;  Dr.  E.  T.  Bruen,  Philadelphia; 
Dr.  E.  D.  Hudson,  New  York;  Dr.  Frank  Donaldson,  Baltimore;  Dr. 
Beverley  Robinson,  New  York. 
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THE  OPENING  ADDRESS. 

By  FREDERICK  I.  KNIGHT,  M.  D.,  Boston, 

First  Vice-President. 

Gentlemen  of  the  American  Climatological  Association: 

It  was  with  exceeding  regret  that  I  learned,  a  few  days  ago,  that 
our  president  would  be  unable  to  attend  this  the  first  regular  meet- 
ing of  the  Association,  and  that  I  was  asked,  in  consequence,  to 
preside  over  your  deliberations.  From  him,  who  has  been  so  long 
interested  in  the  study  of  climatology,  we  had  expected,  besides  his 
valuable  aid  in  organization,  to  receive  much  counsel  in  regard  to  the 
direction  of  our  future  observations  and  work.  I  am  sure  you  will 
all  join  with  me  in  sending  him  our  regrets,  greetings,  and  hopes  for 
his  speedy  recovery. 

Our  professional  brethren  will  probably  look  to  the  minutes  of 
our  first  meeting  as  to  the  preface  of  a  book,  to  see  what  reason  we 
can  give  for  our  existence,  for  creating  ourselves  an  independent 
organization.  Our  answer  is  that  we  believe  that  more  can  be  ac- 
complished by  a  small  body  of  thoroughly  interested  men,  working 
independently  in  a  limited  field,  rather  than  as  a  part  of  a  great 
combination ;  and,  although  there  is  less  objection  to  the  grouping 
of  climatology  with  State  medicine  and  hygiene  than  in  classing 
together  in  one  section  such  totally  distinct  specialties  as  ophthal- 
mology and  laryngology,  we  feel  that  the  interests  of  climatology 
will  be  better  served  by  its  isolation.  It  so  happened  that  the  gen- 
tlemen who  responded  to  the  call  to  organize  this  society  were  par- 
ticularly interested  in  one  class  of  diseases,  and  expressed  their  desire 
at  the  preliminary  meeting  that  the  object  of  the  Association  should 
be  the  study  of  climatology  and  the  diseases  of  the  respiratory  or- 
gans. Climate  is,  however,  just  as  potent  in  working  changes  in 
other  parts  of  the  economy  as  in  the  domain  of  the  respiratory 
organs,  and  it  may  be  questioned  whether  it  is  advisable  to  extend 
our  study,  if  we  wish  it  to  be  most  efTective,  beyond  what  can  be 
legitimately  included  under  climatology  and  medical  geography. 

One  of  our  first  objects  in  attempting  to  revive  and  further  a 
knowledge  of  climatology  should  be  to  place  before  the  general  pro- 
fession, for  every-day  use,  well-known  and  indispensable  facts  about 
climate.  This  should  include  not  'only  information  about  localities 
and  the  general  indications  for  their  selection  as  places  of  resort, 
but  also  of  the  ways  of  travel,  and  the  accommodations  for  living 
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after  arrival  at  them.  For  climate  is  but  an  adjuvant,  and  can  accom- 
plish comparatively  little  without  proper  food  and  shelter  for  pa- 
tients. The  houses  of  the  natives  in  warm  climates  are  built  to  be 
cool  in  summer  rather  than  for  warmth  in  winter,  and,  moreover,  a 
person  leaving  a  cold  climate  -has  often  become  accustomed  to  a 
much  warmer  house  than  would  have  been  essential  to  his  comfort 
if  he  had  lived  in  a  milder  climate.  Notice,  as  bearing  on  this 
point,  the  fact  that  we  heat  our  houses  in  the  spring  long  after  the 
temperature  has  reached  the  grade  at  which  we  had  no  fires  in  the 
autumn.  So  it  happens  that  houses  in  the  South  which  will  be  com- 
fortable for  the  Northerner  are  often  hard  to  obtain.  Most  of  the 
hotels,  however,  are  now  well  constructed.  Something  definite  also 
should  be  known  about  the  food  available  at  the  locality  chosen, 
the  means  of  obtaining  such  material  as  the  patient  requires,  if  he 
is  to  keep  house  for  himself,  and  especially  the  methods  of  prepara- 
tion, if  he  must  depend  on  hotels  and  boarding-houses.  In  most 
cases  also  we  should  be  sure  ojp  being  able  to  secure  good  medical 
supervision  of  our  patients,  as  essential  to  their  complete  welfare. 

During  the  past  thirty  years  the  mind  of  the  medical  practitioner 
has  been  absorbed  in  the  pleasure  and  satisfaction  of  exact  diagnosis, 
to  the  detriment  of  the  art  of  therapeutics,  except  when  exact  diag- 
nosis indicated  a  pretty  certain  remedy.  But  that  art  of  therapeutics 
which  looked  for  its  indications  in  combinations  of  symptoms,  many 
of  them,  perhaps,  subjective,  and  which  was  often  apparently  but  a 
palliation  of  symptoms,  has  undoubtedly  declined.  We  have  in- 
quired earnestly  enough  what  is  the  matter  with  our  patients,  but 
not  carefully  or  earnestly  enough  "what  can  we  do  to  cure  or  relieve 
them  ? " 

I  admit  that  this  branch  of  medicine  is  often  dull  and  unsatis- 
factory, but  it  is  that  for  which  we  are  taking  the  community's 
money,  and  they  are  entitled  to  the  best  possible  return.  In  this 
decline  of  the  study  of  therapeutics  the  knowledge  of  climate  has 
suffered,  and  the  extent  of  the  advice  which  most  practitioners  offer 
to-day  is,  "Try  a  change,"  or  "Go  South."  We  sometimes  even 
hear  it  asked  if  change  of  climate  can  make  much  difference,  after 
all,  in  the  patient's  condition.  One  of  my  instructors  in  therapeu- 
tics used  to  say,  "  If  you  don't  believe  that  drugs  accomplish  any- 
thing in  the  human  system,  take  an  overdose  of  some  of  them."  I 
should  point  the  doubter  about  the  effects  of  climate  to  the  changes 
in  the  types  of  man  produced  by  residence  in  different  quarters  of 
the  globe,  and  especially  to  the  cumulation  of  effect  seen  in  succeed- 
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ing  generations,  and  notably  in  the  change  in  the  families  of  immi- 
grants to  this  country,  so  great  and  rapid  that  in  one  or  two  genera- 
tions we  often  fail  to  detect  their  ancestry.  In  extending  our 
knowledge  of  this  subject,  our  own  members  will  occupy  a  vast 
field  with  almost  every  variety  of  climate,  which  has  been  as  yet  but 
little  explored.  It  is  unnecessary  to  point  out  to  gentlemen  here  the 
factors  of  climate  whicli  require  investigation,  elevation,  temperature, 
moisture,  ozone,  forests,  soil,  winds,  sunlight,  the  vicinity  of  large 
bodies  of  water,  etc.  We  must  study  the  effect  of  these  factors  not 
only  on  the  disease  which  may  seem  to  indicate  the  change  of  climate, 
but  upon  the  healthy  organs  of  the  patient  also  ;  and,  if  a  permanent 
change  is  to  be  made,  the  probable  effect  of  it  upon  other  members 
of  the  family,  especially  the  children,  for  it  is  often  the  children 
who  derive  the  greatest  benefit  from  a  well-advised  change  of  abode. 
Something  can  be  done  by  our  members,  I  hope,  especially  by  those 
who  reside  at  health  resorts,  to  increase  the  comfort  of  invalids  at 
these  stations.  Advice  as  to  the  construction  of  hotels  and  the 
food-supply  should  be  freely  given,  even  if  it  has  to  be  volunteered. 
I  think  that  in  many  localities  the  cottage  plan  might  be  adopted 
with  benefit — i.  e.,  instead  of  patients  with  all  diseases  and  in  all 
stages  being  crowded  together  under  one  roof,  they  should  be  put 
into  small  cottages  about  the  main  hotel,  on  which  they  might 
depend  for  their  meals,  but  which  cottages  should  be  so  arranged 
that  they  could  keep  house  in  them  if  they  so  desired.  I  hope  that 
our  health  resorts  may  gradually  approximate  those  of  Europe  in 
comfort  and  luxury,  so  that  our  patients  will  no  longer  look  forward 
to  a  visit  to  those  of  Europe  with  pleasure,  and  to  a  visit  to  our  own 
as  a  kind  of  banishment  to  be  endured  for  the  sake  of  health. 

And  now  let  me  say  one  word  about  the  management  of  the  asso- 
ciation. If  a  narrowing  of  the  field  of  labor  is  good  for  us,  so  also  is 
the  limitation  of  the  responsibility  of  running  the  society.  It  is  of 
no  use  to  try  to  manage  the  routine  business  by  means  of  a  com- 
mittee composed  of  men  residing,  perhaps,  at  long  distances  from 
each  other.  The  one-man  power  is  what  is  wanted.  AVe  want  a 
man  to  run  the  association  who  is  elected  for  a  term  of  years,  or, 
better,  perhaps,  who  is  re-elected  from  year  to  year,  unless  there  is 
some  objection  to  him.  This  officer  can  best  he  the  secretary  and 
treasurer,  as  he  keeps  the  minutes,  and  naturally  has  the  best  knowl- 
edge of  the  affairs  of  the  association.  He  should  be  constituted  ex- 
ecutive officer  of  the  association,  and  be  expected  to  make  prelimi- 
nary announcements,  secure  papers  and  the  attendance  of  members, 
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get  tip  programmes  of  the  meetings,  and,  in  fact,  make  every  meeting 
a  success. 

Without  such  a  head  we  shall  fail.  When  you  can  find  a  good 
man  to  undertake  this  work,  don't  resent  being  "  bossed "  a  little 
by  him,  but  let  him  have  what  glory  there  is  in  running  the  associa- 
tion, for  he  will  have  earned  it.  The  place  of  meeting  will  natu- 
rally come  before  you  for  discussion,  and,  while  not  wishing  to  anti- 
cipate the  discussion,  I  can  not  help  expressing  my  feeling  that, 
inasmuch  as  it  is  very  desirable  for  us  to  have  at  our  sessions  repre- 
sentatives from  all  parts  of  this  country,  especially  from  the  far  West 
and  South,  we  shall  be  able  to  secure  this  best  by  frequently  meeting 
at  the  same  place  with  the  American  Medical  Association. 

And  now,  after  these  brief,  desultory  remarks  in  the  way  of  an 
introduction,  let  me  bring  you,  without  further  delay,  to  the  regular 
papers  of  the  day. 

Paper. 

ON  THE  ^ETIOLOGY  OF  PULMONARY  PHTHISIS. 
By  B.  F.  WESTBROOK,  M.  D. 

IT  is  with  some  diffidence  that  I  appear  before  an  association  of 
this  character  with  a  paper  upon  so  hackneyed  and,  as  some  may 
think,  so  sterile  a  subject  as  the  aetiology  of  phthisis  pulmonalis ;  and 
more  particularly  so  as  I  have  no  new  facts  to  offer. 

I  am  not  even  prepared  to  discuss,  on  the  basis  of  my  own 
knowledge,  the  latest  and  most  important  discovery  in  the  pathol- 
ogy of  this  disease,  viz.,  that  of  the  Bacillus  tuberculosis.  The 
discovery,  by  Koch,  of  what  appeared  to  be  the  specific  germ  of 
tubercular  disease  has  put  the  pathology  of  the  subject  upon  a 
new  basis,  and  completely  changed  the  drift  of  discussion.  It  has, 
it  -eems  to  me,  so  completely  absorbed  the  attention  of  the  medical 
world,  that  other  and  important  matters  are  in  danger  of  being 
entirely  lost  sight  of.  Yet,  there  are  many  important  factors  in  the 
pathology  of  phthisis  besides  the  Bacillus  tuberculosis. 

Granting,  as  it  appears  we  must,  that  the  immediate  exciting- 
cause  of  miliary  tubercles  is  the  invasion  of  the  body  by  these  organ- 
isms, we  have  still  to  consider  what  are  the  conditions  which  pre- 
cede this  invasion,  and  render  the  tissues  susceptible  to  it.  The 
importance  of  examining  carefully  into  the  question  of  predisposition 
is  evident,  inasmuch  as  the  seed  can  not  ripen  and  bring  forth  its 
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harvest  of  death,  unless  it  falls  upon  a  soil  favorable  to  its  develop- 
ment. 

On  the  other  hand,  the  exciting  cause  of  tuberculosis — beiujj  ever 
preseut  and  unavoidable,  except,  perhaps,  in  some  few  favored  locali- 
ties— has.  as  yet.  mainly  a  scientific  interest :  though  we  mav  hope 
that,  in  the  future,  we  may  be  able  to  oppose  its  inroads  more  suc- 
cessfully than  at  present. 

In  studying  the  conditions  which  may  be  antecedent  to.  and  pre- 
pare the  way  for,  the  development  of  phthisis  pulmonalis,  it  will  be 
convenient  to  adopt  some  form  of  classification.  They  mav  be  ar- 
ranged as  follows : 

1.  Those  conditions  which  are  found  in  the  bodies  of  ordinarv 
healthy  people. 

2.  Abnormities  of  anatomical  structure.  These  are  either  the 
result  of  direct  inheritance,  or  proceed  from  disturbance  of  health 
in  the  parents. 

3.  Conditions  arising  from  imperfect  development  of  the  body 
after  birth. 

4.  Acquired  diseases  in  the  lungs,  leading  to  the  formation  of 
caseous  matter  or  collections  of  decomposing  pus. 

5.  Such  conditions  of  life  as  favor  the  occurrence  of  struma  and 
caseous  pneumonias. 

It  may  be  allowed,  though  there  is  as  yet  no  proof  of  it,  that,  by 
direct  inoculation,  a  health  u  human  being  may  be  rendered  tuber- 
culous. But  I  think  it  fair  to  assume  that,  in  the  vast  majority  of 
cases,  some  or  many  of  the  predisposing  causes  mentioned  are  in 
existence  prior  to  the  advent  of  active  tuberculization. 

I.  The  conditions  which  are  fouud  in  the  bodies  of  ordinary 
healthy  individuals,  and  which  favor,  indirectly,  of  course,  the 
occurrence  of  this  disease,  exist  in  the  structure  of  the  lungs  and 
thoracic  walls. 

In  studying  the  anatomy  of  the  lung,  we  find  that  the  respira- 
tory mucous  membrane  undergoes  important  modifications,  as  it 
passes  from  the  bronchial  tubes  into  the  bronchioles  and  alveolar 
structures.  When  the  caliber  of  the  tubes  is  reduced  to  a  certain 
diameter,  the  mucous  glands  disappear,  and  the  tenuous  walls  are 
lined  by  a  single  layer  of  epithelium. 

In  the  alveolar  passages,  iufundibula,  and  vesicles,  the  epithelium, 
which  was  columuar  in  form  during  foetal  life,  becomes  flattened  when 
respiratory  dilatation  is  established,  and  forms  a  single  layer  of  flat 
cells,  lying  directly  upon  the  vessels  and  connective  tissue  of  the 
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alveolar  septa,  with  no  submucous  layer,  and  no  mucous  glands.  It 
is  true  that  epithelial  cells  have,  everywhere,  a  glandular  action, 
and  separate  something  from  the  blood.  But,  in  this  case,  the 
activity  of  the  cells  is  in  the  direction  of  the  excretion  of  gases, 
aqueous  vapor,  and,  probably,  of  certain  effete  organic  substances, 
from  the  blood  in  the  pulmonary  capillaries.  It  can  not  be  said  that 
mucus  is  secreted,  below  the  line  at  which  the  mucous  glands  cease 
to  exist. 

The  physiology  of  respiration  teaches  us  that  the  air  contained 
in  the  bronchioles  and  alveoli  is  never  bodily  changed,  except  when 
collapse  and  subsequent  rehabilitation  occur.  In  other  words,  these 
small  cavities  never  contract  sufficiently  to  entirely  expel  their  con- 
tents. Xor  can  any  act  of  coughing,  or  other  effort,  cause  them  to 
do  this ;  so  that,  if  any  substances  accumulate  in  them,  they  must 
either  be  liquefied  and  reabsorbed,  or,  if  some  moisture  exists  to 
favor  movement,  they  may  be  slowly  expelled  piecemeal ;  or,  should 
neither  of  these  occur,  they  will  remain,  and  either  undergo  some 
form  of  decomposition,  usually  the  caseous  metamorphosis,  or  organ- 
ize into  a  new  tissue.  The  absence  of  mucous  glands  to  supply 
moisture,  and  the  obstacles  to  the  expulsion  of  dry  substances  from 
the  alveoli,  thus  appear  to  be  two  very  important  conditions,  resident 
in  the  normal  structure  of  the  lung,  and  indirectly  favoring  the  estab- 
lishment of  caseous  foci. 

Besides  these,  there  are  certain  circumstances  affecting  both  the 
sanguineous  and  aerial  circulation  in  the  apices,  and  favoring  the 
location  of  disease  there. 

The  thorax  is  so  constructed  that  the  muscles  of  inspiration, 
acting  upon  both  sides  simultaneously,  reduce  the  internal  pressure 
upon  all  sides ;  for,  while  the  muscles  do  not  act  directly  upon  the 
extreme  apices,  where  the  pleurae  project  through  the  superior  open- 
ing of  the  thorax,  nor  upon  the  mediastinal  surfaces,  still,  the  cavity 
being  a  closed  one,  any  change  in  pressure,  not  too  rapidly  induced, 
will  be  felt  equally  in  all  its  parts.*  In  this  way,  the  apices  and 
mediastinal  regions  will  expand,  equally  with  the  other  portions  of 
the  lung,  and  the  air  will  be  invited  into  them. 

During  expiration,  however,  the  conditions  are  different.  The 
thoracic  walls,  which  have  been  expanded  by  the  traction  of  the 
inspiratory  muscles,  return  to  the  expiratory  position  through  the 
agency  of  three  factors — viz.,  the  elastic  contractility  of  the  lungs, 

*  For  a  careful  study  of  the  subject  of  intra-thoracic  pressure,  see  Dr.  Gar- 
and's  work  on  "  Pneuruono-Dynamics." 
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the  resilience  of  the  chest-walls,  and  the  upward  pressure  of  the  ab- 
dominal contents.  It  will  be  seen  that  only  one  of  these  forces — 
viz.,  the  elasticity  of  the  lungs — acts  upon  the  extreme  apex.  In 
this  locality,  the  cavity  is  closed  in  by  a  strong  fascia,  attached  to 
the  scaleni  and  first  rib.  Daring  inspiration,  this  fascia,  if  moved  at 
all,  must  descend.  In  forcible  inspiration,  its  relative  descent  is  well 
marked.*  During  expiration,  it  either  remains  stationary,  or  ascends. 
With  a  forcible  expiration,  as  in  coughing,  its  ascent  is  considerable. 
It  results  from  this  that,  while  the  other  portions  of  the  lung  have 
three  forces  acting,  to  favor  the  expulsion  of  air  from  the  alveoli,  in 
the  apices  there  is  no  other  force  than  the  contractility  of  the  lung 
itself,  and  this  is  somewhat  counteracted  by  the  ascent,  or  tendency 
to  ascend,  of  the  cervical  fascia. 

The  ordinary  conditions,  then,  are  not  favorable  to  the  free  ven- 
tilation of  the  apex. 

The  pulmonary  circulation  can  not  be  perfectly  performed,  save 
in  the  presence  of  free  movements  of  expansion  and  contraction,  and 
the  circulation  in  the  apex,  where  these  are  diminished,  is,  conse- 
quently, not  as  free  as  in  the  other  portions  of  the  lung.  In  addi- 
tion to  this,  the  force  of  gravity  tends  to  diminish  the  amount  of 
fluid  in  the  apex.  It  is  the  constant  observation  of  pathological 
anatomists,  that  the  apices  are  the  dry  and  anaemic  portions  of  the 
lungs.  They  are  the  illy-nourished  portions.  If,  now,  owing  to 
an  inherited  peculiarity  of  structure,  to  vices  of  general  nutrition, 
or  to  old  age,  the  movements  of  the  upper  portion  of  the  chest  are 
still  further  restricted,  or,  what  is  more  important,  if  the  contrac- 
tility of  the  lung  is  diminished,  both  air  and  blood  will  have  but  a 
feeble  circulation,  and,  should  any  other  cause,  as  a  chill,  intervene, 
to  determine  the  flow  of  blood  to  the  lungs,  the  vascular  paresis  will 
be  felt  most  at  the  weak  apices,  and  the  tendency  to  effusion  will 
be  the  greatest  there.  But  the  inflammation  will  not  be  a  sthenic, 
croupous  one,  as  it  is  when  the  hyperemia  is  more  active.  Venous 
engorgement  will .  be  in  the  ascendant,  the  hepatization  slow  in 
appearing  and  disappearing,  and  the  infiltration  and  cell-accumula- 
tion in  the  connective  tissue  predominant. 

Another  element  of  importance  in  the  effect  of  the  normal  structure 
of  the  body  upon  the  tendency  to  phthisis,  is  the  effect  of  the  expira- 
tory muscles  upon  the  thorax  in  the  act  of  coughing.  This  can  only 
be  <  >perative  in  cases  in  which  disease  has  already  started  in  the  apex. 

*  See  Dr.  W.  S.  Forbes,  "  The  Diaphragm,"  etc.,  "  Am.  Jour,  of  the  Med. 
Sci.,"  July,  1880. 
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The  muscles  of  expiration  act  mainly  upon  the  lower  portion  of 
the  chest,*  In  the  sudden  and  violent  expiratory  efforts  of  coughing, 
the  lower  and  middle  portions  of  the  lungs  are,  as  it  were,  violently 
compressed.  The  effect  of  this  compression  is,  I  believe,  to  force 
the  air  upward  toward  the  trachea,  with  such  power  and  in  such 
volume  that  it  can  not  find  an  immediate  exit,  but  a  portion  of  it 
will  be  driven  into  the  bronchi  of  the  upper  lobe,  in  which  the  cur- 
rent will  be  reversed,  the  air  returning  toward  the  alveoli.  Should 
the  cause  of  the  cough  be  an  ordinary  bronchitis,  the  result  will 
be  an  emphysematous  dilatation  of  the  alveoli  of  the  upper  lobes, 
either  temporary  or  permanent,  according  to  the  duration,  etc.,  of 
the  bronchitis.!  If  the  cough  results  from  a  catarrhal  process  at 
the  apex,  it  will  be  readily  seen  that  this  reversal  of  the  current  of 
air  will  tend  to  force  the  morbid  products  back  into  the  air-sacs,  and 
favor  their  retention  and  caseation. \  While  fluids  gravitate  from  the 
apex  toward  the  base,  dry  residues  and  collections  of  cells,  always 
difficult  of  expulsion  from  any  portion  of  the  alveolar  structure,  are 
retained  here  with  especial  tenacity.  The  influence  of  these  normal 
peculiarities  of  structure  in  favoring  the  location  of  phthisical  pro- 
cesses in  the  extreme  apices  of  the  lungs,  is  of  immense  importance, 
and  should  never  be  lost  sight  of  in  discussing  the  pathology  of  con- 
sumption. 

II.  Abnormalities  of  anatomical  structure  are  of  very  great  aetio- 
logical  importance,  as  to  them  is  due  the  constitutional  predisposition 
of  those  unfortunate  persons  who,  by  direct  inheritance  of  similar 
peculiarities  from  their  parents,  or  as  a  result  of  the  operation  of  im- 
paired conditions  of  life  upon  the  latter,  have  come  into  the  world 
with  a  tendency  to  pulmonary  phthisis.    Besides  anatomical,  I  might 

*  Vide  "  A  Lecture  on  Cough,  as  a  Symptom  of  Disease,"  delivered  before  the 
Chi  Phi  Delta  Fraternity,  and  published  in  the  "  American  Journal  of  Neurology 
and  Psychiatry,"  July,  1884. 

f  The  author  does  not  mean  to  be  understood  as  affirming  that  this  is  the  sole 
cause  of  emphysema. 

\  Professor  D.  J.  Hamilton,  of  Aberdeen,  in  his  work  on  "  The  Pathology  of 
Bronchitis,"  etc.  (London,  Macmillan  &  Co.,  1883,  p.  156  et  seq.),  lays  stress  upon 
this  dryness  of  the  apex,  particularly  as  favoring  the  caseous  metamorphosis.  He 
thinks  it  due,  not  alone  to  the  gravitation  of  fluids  toward  the  base,  but  also  to  the 
increased  pressure  in  the  alveoli  during  the  act  of  coughing.  This  increased  pres- 
sure, he  believes,  squeezes  the  liquids  through  the  alveolar  walls  into  the  connec. 
tive  tissue,  whence  they  are  removed  by  the  "absorbents."  Whether  the  absorp- 
tion from  the  air-passages  does  not  rather  occur  during  inspiration,  when  the 
pressure  is  removed  from  the  lymph  lacunae,  is  a  question  into  the  discussion  of 
which  I  will  not  now  enter. 
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have  mentioned  physiological  peculiarities  ;  but,  without  lingering; 
over  the  question  of  the  interdependence  of  structure  and  function, 
we  may  assume  that  the  two  go  together,  and  that  mention  of  the 
one  implies  the  presence  of  the  other. 

The  most  evident  deviations  from  the  normal  standard  are  to  be 
noted  in  the  general  structure  and  external  appearance  of  the  body. 
Certain  subjects  present  the  well-known  appearance  of  the  phthisical 
habit.  Aretaeus  is  quoted  by  Laennec  *  as  drawing  the  following 
picture  :  "  Extreme  whiteness  of  the  skin,  bright-red  color  of  the 
malar  eminences,  narrowness  of  the  chest,  whence  arises  the  wing- 
like form  of  the  scapula?,  and  the  slenderness  of  the  limbs  and  of 
the  body,  although  such  individuals  have  a  certain  degree  of  adipose 
and  embonpoint." 

This,  as  Laennec  justly  observes,  indicates,  particularly,  the  ap- 
pearance of  the  ha?moptysical.  The  long  thorax,  with  sharp  epigas- 
tric angle  \  and  small  muscles,  is  known  to  all  clinical  observers  as 
of  bad  omen  in  regard  to  the  impending  development  of  phthisis. 
So  also  are  the  subjects  of  scrofulous  habit  recognizable  by  signs 
which  it  is  not  necessary  to  enumerate  here.  All  these  appear- 
ances indicate  abnormities  of  anatomical  structure,  favoring,  more 
or  less  directly,  the  occurrence  of  phthisis.  But,  of  late  years,  a 
new  field  of  anatomical  study  has  been  opened  by  Professor  Beneke, 
of  Marburg. J  This  is  no  less  than  the  collection  of  data  for  the 
determination  of  the  question,  whether  the  peculiarities  and  anoma- 
lies of  constitution  are  not  dependent  upon  differences  in  size,  weight, 
etc.,  of  the  internal  organs.  Already,  the  study  of  anthropometry 
had,  in  the  hands  of  Quetelet,  Roberts,  Bowditch,  and  others,  given 
interesting  and  valuable  results,  so  far  as  the  external  anatomy  was 
concerned;  but  Beneke  and  Thoma,*  taking  their  hint,  perhaps, 
from  Virchow's  observations  on  the  arterial  system  in  chlorosis, 
have  made  extensive  series  of  measurements  and  weighings,  in 
order  to  establish  the  anatomical  basis  of  individual  differences 

*  Laennec,  "Treatise  on  Mediate  Auscultation,"  etc.,  p.  312. 

f  By  the  term  epigastric  angle,  I  mean  to  designate  the  angle  formed  by  the 
convergence  of  the  inferior  borders  of  the  costal  cartilages.  It  is  bisected  by  the 
ensiform  appendix. 

\  F.  W.  Beneke,  "  Die  anatomischen  Grundlagen  der  Constitutionsanomalien," 
Marburg,  1876;  "Constitution  u.  constitutionelles  Kranksein  des  Menschen," 
Marburg,  1881. 

#  R.  Thoma,  "  Untersuchungen  iiber  die  Grosse  und  das  Gewicht  der  anato- 
mischen Bestandtheile  des  menschlichen  Korpers  im  gesunden  u.  im  kranken 
Zustande,"  Leipzig,  1882. 
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and  anomalies.  As  Beneke  observes :  "  We  can  not  comprehend 
the  working  of  the  human  machine  as  a  whole,  unless  we  possess  a 
knowledge  of  the  absolute  and  relative  proportions  of  all  the  sepa- 
rate parts  of  it.  .  .  .  There  can  be  no  doubt  that  an  organism  with  a 
large  heart,  capacious  arteries,  small  lungs,  and  large  liver,  will  work 
out  an  entirely  different  result  from  one  of  the  same  age  with  small 
heart,  narrow  arteries,  large  lungs,  and  small  liver."  The  result  of 
his  observations  in  regard  to  phthisis,  up  to  1881,  appears  to  be 
that  the  ordinary  phthisical  subjects,  with  caseous  pneumonias,  are 
distinguished  by  the  possession  of  relatively  small  hearts,  narrow 
arteries,  large  lungs,  small  livers,  and  short  alimentary  canals. 

Thoma's  observations,  which  have  been  conducted  on  a  very  ex- 
tensive scale,  and  are  concerned  to  a  greater  extent  with  the  estab- 
lishment of  averages  for  normal  structure,  on  the  calculus  of  proba- 
bilities, show,  in  tfye  field  of  pathology,  a  somewhat  similar  result. 

The  labors  of  these  anatomists,  while  still  too  limited  to  give 
us  accurate  results,  point,  undoubtedly,  to  an  anatomical  structure, 
either  directly  transmitted,  or  else  inherited,  as  a  result  of  unfavora- 
ble conditions  of  life  on  the  part  of  the  parents,  underlying,  and 
standing  in  a  causal  relation  to,  the  phenomena  of  special  constitu- 
tional diseases. 

III.  The  conditions  arising  from  imperfect  development  of  the 
body  after  birth,  and  which  render  the  subject  vulnerable  to  the 
tubercular  infection,  or  favor  the  development  of  the  caseation 
which  immediately  precedes  it,  are  numerous  and  difficult  of  classi- 
fication. They  are,  in  the  first  place,  a  state  of  low  vitality.  By 
this,  I  mean  a  state  in  which  the  volume  of  blood  is  diminished,  the 
body  dwarfed  in  one  way  or  another,  the  chylopoetic  system  feeble 
in  its  functions,  and  the  nervous  system  ill  nourished  and  inadequate 
to  the  ordinary  duties  of  life.  The  circulation  and  respiratory  move- 
ments are  weak,  the  intellect,  though  sometimes  bright,  of  a  low 
order,  and  the  capacity  for  work  limited.  The  lungs  are  poorly 
nourished,  poorly  ventilated,  and  liable  to  the  catarrhal  and  inter- 
stitial forms  of  inflammation. 

Again,  we  meet  with  the  scrofulous  diathesis.  This,  though 
often  inherited,  is  frequently  acquired,  as  a  result  of  exposure  to 
various  devitalizing  influences.  I  will  not  take  up  the  time  of  the 
Association  with  a  discussion  of  the  pathology  of  this  protean  dis- 
ease, but  simply  allude  to  it  as  one  of  the  dyscrasise  which  favor  the 
formation  of  cheesy  deposits,  and  the  diminished  vital  activity  which 
invites  the  invasion  of  parasitic  diseases. 
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The  exanthematous  fevers  seem  to  predispose  to  phthisis,  through 
their  tendency  to  inaugurate  the  strumous  diathesis.  Typhoid  fever 
presents  some  curious  analogies  to  tuberculosis,  or  else  some  cases 
have  been  confounded  by  those  who  have  observed  them.  An  inter- 
esting collection  of  such  cases  has  been  made  by  Dr.  Creighton  in  his 
work  on  "Bovine  Tuberculosis  in  Man."  They  are,  at  least,  a  most 
interesting  pathological  study. 

During  youth,  and  in  adult  life,  numerous  circumstances  occur 
which  either  directly  deprive  the  body  of  sufficient  nourishment, 
cause  an  excess  of  consumption  over  alimentation,  or  induce  diseases 
which  interfere  with  primary  or  secondary  assimilation.  These  cir- 
cumstances, sometimes  obscure,  sometimes  impossible  of  detection, 
lead  to  a  condition  of  inanition  or  wasting  of  the  body  which  does 
not,  I  believe,  render  it  specifically  liable  to  tuberculosis,  but  favors 
the  occurrence  of  adynamic  catarrhs,  asthenic  pneumonias,  and  other 
chronic  inflammations.  This  wasting  of  the  body,  precedent  to  the 
active  manifestations  of  phthisis,  has  attracted  the  notice  of  path- 
ologists and  clinical  observers  from  the  earliest  times,  and,  owing 
to  the  obscurity  of  its  origin,  has  been  considered  a  part  or  stage  of 
pulmonary  consumption.  There  has  been  much  speculation  as  to 
the  nature  of  this  profound  disturbance  of  nutrition,  and  many  are 
the  theories  in  regard  to  it  which  have  vexed  the  medical  mind. 
Dr.  Horace  Dobell,  in  his  work  on  "The  True  First  Stage  of  Con- 
sumption,"  in  1867,  and  "On  Loss  of  Weight,  Blood-spitting,  and 
Lung  Disease,"  in  1879,  has  given  this  subject  a  most  thorough 
and  able  discussion,  bringing  to  bear  upon  the  question  many  origi- 
nal ideas  and  observations.  Dr.  Dobell  thinks  that  this  wasting  or 
inanition  of  the  body,  prior  to  the  development  of  pulmonary  phthisis, 
should  be  considered  the  first  stage  of  the  disease,  though  he  admits 
the  specific  nature  of  the  tubercular  virus.  It  is,  undoubtedly,  the 
first  link  in  the  long  chain  of  morbid  physiological  actions,  which 
has  its  beginning  in  a  state  of  almost  perfect  health,  and  its  end  in 
the  total  disintegration  of  the  body ;  and  the  subject  can  not  be 
properly  discussed  without  admitting  this  as  a  very  important  ele- 
ment in  many  cases.  On  the  other  hand,  in  many  cases,  the  signs 
of  pulmonary  disease  appear  before  any  perceptible  loss  of  weight  is 
observed. 

The  idea  of  Dobell  and  others,  that  pancreatic  inefficiency  is  at 
the  bottom  of  the  mischief,  is  one  which  we  can  scarcely  accept. 
The  pancreas  is  an  organ  with  the  pathology  of  which,  beyond 
the  occurrence  of  certain  inflammations  and  tumors,  we  are  not 
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well  acquainted.  My  own  impression  is  that,  like  the  other  sali- 
vary glands,  its  diseases  are  few  and  simple.  We  know,  however, 
that  in  debilitated  states,  as  anaemia,  nervous  depression,  and  im- 
perfect oxygenation,  the  digestive  fluids  are  not  normal  in  quantity 
or  quality.  There  is  a  condition  of  atonic  dyspepsia.  The  food 
substances  introduced  into  the  stomach  and  not  properly  digested, 
and  undergo  decomposition,  with  the  formation  of  fatty  and  other 
organic  acids  and  products  of  the  disintegration  of  albuminoid 
compounds.  These  irritant  bodies,  by  their  action  upon  the  diges- 
tive mucous  membrane,  engender  a  catarrh,  which  still  further  inter- 
feres with  the  primary  assimilation.  In  some  instances  where,  as  far 
as  we  can  see,  loss  of  weight  continues,  in  spite  of  the  fact  that  the 
patient  takes  the  usual  quantity  of  food  and  digests  it,  there  is, 
probably,  a  fault  in  the  original  construction  of  the  body,  such  as  is 
spoken  of  by  Professor  Beneke  as  existing  in  the  bodies  of  the 
victims  of  caseous  pneumonic  phthisis,  viz.:  "A  relatively  small 
heart,  a  relatively  narrow  arterial  vascular  system,  relatively  large 
lungs,  a  relatively  small  liver,  a  relatively  short,  small  intestine."* 
This  lack  of  equilibrium  between  the  nutritive  and  respiratory  sys- 
tems wTould  seem,  a  priori,  sufficient  to  account  for  much  of  the  wast- 
ing that  is  observed  in  these  persons. 

The  statement  of  Rokitansky,  quoted  by  Dr.  Dobell,  and,  as  the 
latter  says,  confirmed  by  Dr.  C.  Meymott  Tidy,f  that  the  blood  in 
phthisis  is  in  a  state  of  hyperoxidation,  is  worthy  of  further  investi- 
gation. 

The  further  circumstance  that  phthisical  patients,  in  spite  of  the 
pulmonary  implication,  are  not  usually  cyanotic,  is  of  cognate  im- 
portance. But,  in  whatever  way  the  details  of  this  pathology  of 
nutrition  may  be  settled,  Dr.  Dobell  has  certainly  done  a  great  ser- 
vice to  the  profession  and  to  humanity,  by  his  recognition  of  the 
importance  of  the  digestive  inefficiency  in  phthisical  persons,  and  by 
devising  means  for  remedying  the  defect. 

The  importance  of  looking  after  the  primary  assimilation,  in  those 
who  are  suffering  from  inanition,  either  with  or  without  phthisical 
complication,  has  been  very  strikingly  illustrated  by  the  experiments 
of  Dr.  Debove,  and  others,  in  super-  and  artificial  alimentation. J 
The  results  of  Debove,  whose  main  reliance  is  on  pulverized  lean 

*  "  Constitution  u.  constitutionelles  Kranksein,"  p.  47. 
f  Dobell,  "Loss  of  Weight,  Blood-spitting,"  etc.,  p.  148. 

\  A  very  interesting  account  of  Dr.  Debove's  methods  and  results  may  be 
found  in  the  "  N.  Y.  Medical  Journal,"  April  19,  1884,  p.  429,  by  Dr.  H.  B.  Millard. 
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meat,  compared  with  those  of  Dobell  and  others,  if  they  prove 
anything,  show  that  it  is  not  a  lack  of  any  one  alimentary  principle 
that  needs  to  be  supplied  in  these  cases,  but  that  the  need  is  for  very 
easily  digestible  and  assimilable  foods,  irrespective  of  the  exact  pro- 
portion of  hydrocarbonaceous,  albuminous,  or  other  ingredients.  The 
advocates  of  cod-liver  oil  and  fats  have,  in  their  enthusiasm,  over- 
looked the  fact  that  the  wasting  in  inanition,  and  particularly  in 
phthisis,  involves  the  muscles  as  well  as  the  adipose  tissue.  It 
involves  almost  everything,  the  wasting  process,  however,  showing 
itself  variously  in  different  organs.  The  liver,  notably,  shows  its 
lack  of  nutrition  in  a  molecular  disintegration  of  its  cells,  with  the 
local  production  of  fat. 

The  importance  of  this  defective  nutrition,  as  a  predisposing  cause 
of  phthisis,  can  not  be  exaggerated.  Though  recognized  long  ago, 
and  insisted  upon,  particularly  by  Dr.  J.  H.  Bennet,*  it  is  receiving- 
more  attention  now  than  formerly,  and  better  practical  results  have 
been  obtained,  since  our  knowledge  of  the  physiology  of  digestion 
has  been  turned  to  account  in  its  treatment. 

It  will  not  be  out  of  place  to  refer,  particularly,  to  the  general 
constitutional  weakness  that  results  from  long  confinement  in-doors. 
Whether  this  depression  is  a  result  of  the  continual  action  of  the 
"  gloomy  passions,"  as  was  thought  by  Laennec  \  to  be  the  case  with 
those  who  spend  their  lives  in  conventual  seclusion ;  or  whether  it  is 
not,  rather,  induced  by  lack  of  sunlight,  ventilation,  and  the  varying 
sense  impressions  of  ordinary  life,  needs  little  discussion.  That  the 
mortality  from  phthisis  among  cloistered  orders  is  very  high  is,  I 
believe,  true.  These  instances  are  only  of  scientific  interest,  inas- 
much as  prophylaxis  is  impossible. 

IV.  Acquired  disease  in  the  lungs,  leading  to  the  formation  of 
caseous  matter,  or  collections  of  decomposing  pus,  is,  of  all  causes, 
the  most  important  in  the  aetiology  of  phthisis  pulmonalis.  This 
statement  will  immediately  raise  the  question  whether  I  am  not  con- 
fusing the  disease  itself  with  a  cause  of* the  disease;  and,  further, 
admitting  the  anatomical  distinction  between  caseous  pneumonias 
and  miliary  tuberculosis,  are  they  not  but  different  forms  of  the 
same  disease  ?  There  has  been  so  much  theorizing  and  hair-split- 
ting in  the  discussion  of  these  questions  that  it  is  with  great  timidity 
that  I  approach  it.    But,  if  the  Association  will  bear  with  me  for 

*  J.  H.  Bennet,  Reynolds's  "  System  of  Medicine,"  vol.  iii,  p.  546,  1871:  "On 
Pulmonary  Consumption." 
\  Op.cll,  p.  310. 
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a  few  moments,  I  will  endeavor  to  keep  out  of  the  deepest  part  of 
the  mire,  and  wade  through  as  rapidly  as  possible. 

In  the  first  place,  I  think  that  we  should  make  a  clear  distinction 
between  the  simple  occurrence  of  a  pulmonary  inflammation,  leading 
to  localized  cheesy  metamorphosis,  and  the  general  collection  of  mor- 
bid conditions  which  go  to  make  up  a  case  of  what  we  all,  imme- 
diately, recognize  as  pulmonary  consumption.  One  is  a  local  pro- 
cess, more  or  less  extensive,  which  may  become  latent,  and  never 
give  rise  to  further  trouble,  or  may  even  undergo  resolution  ;  the 
other  is  a  constitutional  dyscrasia,  involving  the  most  profound 
nutritive  changes  in  the  body  at  large,  and  can  seldom  give  a  bet- 
ter result  than  by  having  its  course  somewhat  prolonged.  I  would 
not  by  this  be  understood  as  holding  the  doctrine  that  phthisis 
pulinonalis  is  a  specific  disease,  analogous  to  the  zymoses.  There 
is,  to  my  mind,  no  evidence  of  its  specificity,  prior  to  the  develop- 
ment of  miliary  tuberculosis.  It  may  be  proved  hereafter  that  caseous 
metamorphosis  is  the  result  of  specific  infection,  but  I  think  it  is 
not  proved  as  yet.  The  doctrine  of  Virchow  and  Niemeyer,  that 
caseous  pneumonia  and  miliary  tuberculosis  are  two  different  things, 
is  not,  so  far  as  I  can  judge,  overturned  by  the  immortal  discovery 
of  Koch. 

What,  then,  is  phthisis  pulinonalis?  Phthisis  pulmonalis  is  a 
chronic,  wasting  disease,  of  varying  aetiology  and  pathology,  whose 
essential  anatomical  lesion  is  the  result  of  a  destructive  process  in  the 
lungs,  and  whose  most  prominent  symptoms  are  emaciation,  cough, 
hcemoptysis,  fever,  and  colliquative  discharges.  The  important  points 
in  the  aetiology  are,  first,  conditions  which  affect  the  general  meta- 
bolism of  the  body  in  such  a  way  as  to  give  a  weak  nutritive  power, 
and  to  disturb  the  proper  equilibrium  between  the  physiological 
actions  of  its  different  organs  ;  second,  inflammations  of  the  pul- 
monary texture,  which  lead  to  its  destruction.  In  order  to  make 
my  meaning  clear,  I  may  refer  to  our  ordinary  colloquial  expressions. 
If  we  examine  a  patient  who  is  emaciated,  coughs,  and  perhaps  has 
had  haemoptysis,  but  find  no  evidence  of  disease  in  the  apices,  we 
say  "  he  is  on  the  verge  of  phthisis  " ;  he  may  recover,  but  he  will 
probably  go.  into  consumption.  "What  we  mean  is,  that  the  clinical 
picture  is  not  yet  complete,  that  one  or  more  of  the  essential  condi- 
tions are  lacking,  and  the  distinction  is  recognized  as  such  an  im- 
portant one  that  we  base  our  prognosis  upon  it.  Another  patient 
may  give  evidence  of  slight  disease  at  the  apex,  but  without  marked 
emaciation,  or  without  fever,  and  we  say  the  same  thing — "  He  is  in 
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great  danger  of  having  phthisis."  Such  a  patient  may  never  develop 
the  rest  of  the  lesions.  He  may  recover.  Of  course,  some  signs  are 
more  highly  diagnostic  than  others — e.  g.,  haemoptysis  is  more  so  than 
cough  ;  night-sweats  more  so  than  emaciation  ;  a  peculiar  appearance 
of  the  larynx  more  so  than  bronchitis.  The  apical  catarrh,  and  fever, 
are  the  most  important  of  all ;  but  still  they  are  only  a  part  of  the 
disease.  And  in  this,  as  in  other  diseases,  there  may  be  great  indi- 
vidual variations.  This  has  undoubtedly  been  the  cause  of  much  of 
the  confusion  of  thought  that  has  existed  in  regard  to  the  true  nature 
of  phthisis  pulmonalis.  It  originated  when  diseases  were  regarded 
as  entities,  and  before  the  advent  of  modern  pathological  physiology. 

Tuberculosis  is,  also,  a  part  of  the  vast  majority  of  cases  of  phthi- 
sis, but  is,  generally,  one  of  the  late  occurrences,  hastening  the  fatal 
termination.  In  some  cases,  it  is  an  early  phenomenon,  and  may, 
indeed,  play  the  leading  role  in  the  morbid  processes  in  the  lung. 
It  can  not,  however,  in  the  great  majority  of  cases,  be  called  a  cause 
of  phthisis,  inasmuch  as  it  does  not  appear  till  after  the  disease  is 
well  established.  Acute  tuberculosis  should  be  classed  by  itself, 
among  the  specific  infectious  diseases. 

Before  leaving  this  part  of  my  subject,  I  wish  to  say  that,  in 
these  remarks  upon  the  definition  and  pathological  character  of 
phthisis  pulmonalis,  I  have  simply  presented  what  seems  to  me  to 
be  the  state  of  the  case  at  present.  I  am  not  advocating  any  pet 
theory,  as  I  have  none. 

The  inflammations  referred  to  as  leading  to  caseation  and  the 
accumulation  of  decomposing  pus  are  chronic  bronchitis  and  peri- 
bronchitis, resulting  in  bronchiectasis;  chronic  catarrhal  or  desquama- 
tive pneumonia ;  and  acute  pneumonia,  in  which  the  products  of  the 
inflammatory  stage  are  of  such  a  character,  or  so  located,  that  reab- 
sorption  and  expectoration  can  not  occur.  It  is  affirmed  by  some, 
particularly  by  Dr.  Learning,  of  New  York,  that  pleuritic  inflamma- 
tions are,  by  extension  into  the  connective  tissue  of  the  lung,  a 
frequent  indirect  cause  of  caseous  metamorphosis.  While  I  believe 
that  the  doctor  "overestimates  the  frequency  of  this  occurrence,  I  am 
far  from  denying  its  possibility.  It  may  be  possible,  also,  though 
I  know  of  no  evidence  bearing  directly  upon  the  question,  that  the 
retention  and  decomposition  of  pus  in  the  ventricles  of  the  larynx 
may  afford  a  supply  of  irritative  material  which,  being  inhaled  into 
the  deeper  passages,  can  set  up  chronic  bronchitis,  peribronchitis, 
and  pneumonic  processes. 

It  is  not  within  the  scope  of  this  paper  to  discuss  the  patho- 
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logical  histology  of  the  lesions  referred  to  above,  but  a  few  observa- 
tions may  be  allowed  in  explanation  of  the  statements  made.  In 
regard  to  the  chronic  bronchitides  and  pneumonias  further  remark  is 
unnecessary.  The  acute  pneumonias,  however,  require  a  little  further 
discussion,  as  there  has  been  much  contention  in  regard  to  their  sero- 
logical relations. 

That  acute  pneumonia  does  occasionally  terminate  in  phthisis 
pulmonalis  will  be  granted  by  every  clinical  observer.  When,  how- 
ever, we  inquire  whether  this  sequel  is  only  observed  in  cases  of 
catarrhal  pneumonia,  or  whether  it  does  not  also  follow  the  croupous 
form,  we  meet  with  conflicting  views.  The  difficulty  lies  in  distin- 
guishing, ante  mortem,  between  croupous  and  catarrhal  pneumonia. 
Cases  of  catarrhal  or  desquamative  pneumonia  are  occasionally  met 
with  which  can  not  be  diagnosticated  except  by  their  subsequent 
history,  or  by  post-mortem  investigation.  If  any  one  should  main- 
tain, as  Buhl  *  does,  that  the  cases  which  terminate  in  this  manner 
are  all  cases  of  desquamative  pneumonia,  it  would  be  very  hard  to 
disprove  it.  The  immense  pathological  and  clinical  experience  of 
this  observer  entitles  his  opinions  to  the  very  greatest  respect.  And, 
indeed,  it  would  appear,  a  priori,  that  the  great  majority  of  cases  in 
which  acute  pneumonia  terminates  in  phthisis  are  really  instances 
of  catarrhal,  and  not  of  croupous,  inflammation.  If  we  bear  in  mind 
that  the  catarrhal  pneumonias  are  the  adynamic  pneumonias ;  that  a 
more  or  less  cachectic  condition  is  necessary  to  the  occurrence  of 
caseation,  at  least  to  any  extent ;  that  the  increased  proliferation  of 
epithelium  and  collection  of  cells  in  the  alveolar  septa  are  the  con- 
ditions necessary  to  caseation  ;  and  that  these  do  not  occur  in  croup- 
ous pneumonia — we  have  already  good  reason  for  doubting  the  lia- 
bility of  the  latter  disease  to  eventuate  in  the  lesions  of  phthisis. 
But  when  we  remember  the  additional  fact  that  post-mortem  exami- 
nations show  that  croupous  pneumonia  occurs  mainly  in  robust  peo- 
ple, or  in  those  devoid  of  any  evidences  of  a  cachectic  state,  while 
the  catarrhal  or  desquamative  type  shows  itself  in  those  who  are  of 
weak  and  infirm  constitution,  the  strength  of  Buhl's  position  appears 
still  greater.  Owing  to  the  essential  differences  between  the  histol- 
ogy of  phthisical  lungs  and  of  those  affected  by  the  croupous  pneu- 
monic process,  it  must  be  admitted  that,  supposing  that  a  croupous 
pneumonia  eventuates  in  a  phthisical  lesion,  it  must,  in  the  transition, 
have  altered  its  characters  and  assumed  those  of  the  desquamative 
form. 

*  Buhl,  "  Mittheilungen  aus  dem  pathologischen  Institute  zu  Munchen,"  1878. 
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The  practical  lesson  to  be  derived  from  these  observations  is  that, 
inasmuch  as  it  is  not  possible  in  all  cases,  during  their  early  stages, 
to  diagnosticate  croupous  from  desquamative  pneumonia,  the  latter 
stages  of  this  disease  should  always  be  most  carefully  watched,  with 
a  view  to  counteracting  any  tendency  to  chronicity.  It  is  especially 
important  to  repeat  the  physical  exploration  of  the  chest  from  time 
to  time,  so  as  to  keep  track  of  what  is  going  on  in  the  lung ;  for,  in 
cases  of  chronic  pneumonia,  the  general  appearance  of  the  patient 
will  sometimes  improve,  and  he  may  express  himself  as  feeling  quite 
well,  when  an  examination  of  the  chest  shows  that  solidification  of 
the  lung  is  still  present.  I  have  seen  patients  who,  several  weeks 
after  the  beginning  of  a  pneumonia,  had  marked  dullness  upon  per- 
cussion, with  bronchial  breathing  and  bronchophony  over  the  affected 
area,  although  they  expressed  themselves  as  feeling  as  well  as  ever, 
and,  to  superficial  observation,  appeared  so. 

V.  This  study  of  the  predisposing  causes  of  phthisis  would  be 
incomplete,  without  some  more  particular  reference  to  those  condi- 
tions of  life  which  have  been  alluded  to  as  favoring  the  occurrence 
of  struma  and  caseous  pneumonias.  They  are  the  conditions  which 
it  is  one  of  the  main  objects  of  this  Association  to  investigate.  If 
the  true  relationship  of  phthisis  to  scrofula  were  more  clearly  ascer- 
tained, an  important  advance  would  have  been  made  in  the  study  of 
our  subject.  It  seems,  however,  that  the  conditions  which  favor 
scrofulosis  also  favor  the  development  of  phthisis.  In  the  present 
state  of  geographical  pathology,  it  is  difficult  to  make  any  positive 
statements,  but  we  may  say  that,  as  a  general  rule,  the  two  diseases 
go  hand  in  hand.  But  to  this  there  are  some  notable  exceptions. 
For  instance,  in  Sweden  and  Xorway,  where  phthisis  is  rare,  scrofula 
i-  said  to  be  exceedingly  common,*  though  in  Iceland  and  the  Faroe 
Islands  the  former  f  is  almost  unknown  and  the  latter  rare.  In  the 
elevated  regions  of  South  America,  again,  where  phthisis  is  very 
uncommon,  scrofula  is  said  to  prevail  extensively. J;  The  meaning  of 
these  facts,  if  they  are  facts,  is  not  apparent.  We  should  bear  in 
mind  that  the  observations  collected  by  writers  are  made  by  men  of 
varying  qualifications ;  that  some  have  different  ideas  of  pathology 
from  those  entertained  by  others ;  and  that,  in  the  absence  of  post- 
mortem records,  made  by  reliable  anatomists,  much  confusion  may 

*  A.  Hirsch,  "  Handbuch  der  historisch-geographische  Pathologie,"  Stuttgart,  i 
1883,  2te  Abth.,  s.  433. 

f  Lombard,  "  Traite  de  ctimatologie  medicale,"  t.  ii,  p.  49. 
%.  A.  Hirseh,  op.  cit,  Abth.  ii,  S.  438. 
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arise.  It  should  also  be  remembered  that  many  of  the  recorded 
observations  are  made  by  travelers,  whose  only  or  chief  sources  of 
information  are  the  accounts  obtained  from  those  with  whom  they 
come  in  contact.  It  is  true,  however,  that  many  of  the  conditions 
which  would  favor  the  increase  of  scrofula  also  favor  the  develop- 
ment of  phthisis.  Residence  in  damp  and  gloomy  places,  where 
excess  of  moisture  and  lack  of  sunlight  combine  to  interfere  with  the 
normal  physiology  of  the  body,  is  a  prolific  source  of  the  disease. 
Bad  food,  particularly  such  as  taxes  the  digestive  power  without 
furnishing  a  full  proportion  of  the  stimulating  nitrogenous  elements, 
particularly  if  combined  with  the  former  circumstances,  should  be 
considered  as  a  formidable  enemy  to  the  proper  nutrition  of  the 
body.  A.  Vogel  *  doubts  the  ability  of  these  causes  to  produce  the 
tuberculous  diathesis,  except  in  those  who  are  constitutionally  pre- 
disposed to  it. 

That  overwork,  particularly  where  it  is  carried  on  indoors  and 
on  a  poor  diet,  is  a  very  frequent  cause  of  phthisis  pulmonalis, 
will,  I  think,  be  admitted  by  any  one  who  has  had  practical  experi- 
ence in  our  large  cities.  The  difference  in  health  between  domestics, 
who  are  actively  employed  in  well-appointed  households,  and  factory 
girls,  confined  all  day  in  one  position,  almost,  in  close,  dusty  rooms, 
is  so  noticeable  as  to  attract  the  attention  of  the  most  careless  ob- 
server.   This,  however,  may  be  partially  due  to  other  causes. 

All  kinds  of  dissipation  may  be  reckoned  as  causes  of  this  disease, 
unless,  it  may  be,  excessive,  continual  drinking,  by  those  who  are  not 
overworked  and  who  are  liberally  fed.  Such  persons  tend  to  exces- 
sive development  of  adipose  tissue  and  blood,  and  to  diseases  of  the 
abdominal  viscera.  If  they  die  of  pulmonary  disease,  it  is  usually  of 
acute  pneumonia. 

A  frequent  cause,  which  is  particularly  observable  in  the  present 
age,  when  great  masses  of  population  are  shifting  their  homes,  and 
passing  from  one  country  to  another,  where  they  meet  with  entirely 
new  conditions,  is  the  change  of  vital  operations  caused  by  such  a 
transition.  It  is  a  matter  of  common  observation,  in  our  large  east- 
ern cities  at  least,  that  large  numbers  of  the  emigrants,  but  more 
particularly  the  children  of  emigrants,  fall  victims  to  this  terrible 
malady.  In  my  own  observation,  they  have  been  mainly  the  chil- 
dren of  Irish  parents,  born  upon  American  soil ;  but  it  may  be  true 
of  other  nationalities.    The  Irish  emigrants  are  more  prone  to  remain 

*  "Diseases  of  Children,"  translated  and  edited  by  H.  Raphael,  M.  D.,  New 
York,  D.  Appleton  &  Co.,  1873,  p.  539. 
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in  New  York  and  Brooklyn  than  those  of  other  nationalities  are,  so 
that  we  have  a  better  opportunity  to  watch  them.  I  have  been  told 
by  ray  friend  Dr.  Newton,  of  Rutland  County,  Vermont,  that  the 
same  holds  true  among  the  Welsh  quarrymen,  who  are  employed  in 
the  slate  and  marble  industries  of  that  State.  The  explanation  of 
this  peculiar  tendency  in  the  children  of  emigrants  is,  probably, 
to  be  explained  by  a  comparison  of  the  conditions  of  nutrition  and 
respiration  existing  in  the  parent  country,  with  those  prevalent  here. 
An  organism,  whose  structure  is,  by  heredity,  adjusted  to  the  climatic 
and  dietetic  conditions  of  the  British  Isles,  and,  particularly,  to  the 
farinaceous  and  fatty  food  of  the  Irish  peasantry,  is  not  calculated 
to  maintain  its  vital  equilibrium  under  the  altered  circumstances 
by  which  it  is  invested  in  the  New  World.  While  the  fully  devel- 
oped adult  may  succeed  in  accommodating  himself  to  it,  it  is  not 
so  easy  for  an  infant  to  develop  healthily,  under  circumstances  so 
entirely  different  from  those  under  which  its  ancestors  have  lived  for 
centuries. 

These  great  ethnic  changes  were  appreciated,  years  ago,  by  Dr 
Daniel  Drake,  who  even  prophesied  that  some  pathological  phe- 
nomena would  result  from  them.*  Another  and  equally  important 
observation,  if  it  is  correct,  is  that  the  inhabitants  of  the  Antilles 
and  of  the  Polynesian  Islands  were  free  from  phthisis  before  the 
advent  of  civilization  among  them.  Though  the  evidence  seems 
strong,  we  are  almost  inclined  to  doubt  it;  but,  if  it  is  true,  it  may 
indicate  either  one  of  two  things.  Since  the  specific  infection  of 
tuberculosis  has  been  discovered,  it  may  be  asserted  that  the  Euro- 
pean settlers  introduced  the  virus  among  the  aborigines  of  the  newly 
discovered  countries.  Or  it  may  be  said  that  the  change  in  their 
mode  of  life  has  affected  them,  very  much  as  emigration  would. 
"The  transition  from  a  nomadic  or  savage  life  to  civilization,"  says 
Lombard,  "  is  one  of  the  most  favorable  circumstances  for  the  devel- 
opment of  phthisis."  f 

In  regard  to  the  special  influence  of  climate  upon  the  tendency 
to  phthisis,  I  will  say  but  little,  as  others  are  to  give  it  a  more 
thorough  treatment  than  is  possible  in  such  an  essay  as  the  present. 
What  the  essential  element  is  which  gives  immunity,  it  is  difficult 
to  determine,  except  in  a  general  way. 

That  elevation  is  very  important  there  can  be  no  doubt.    It  is 

*  Daniel  Drake,  M.  D.,  "  On  the  Principal  Diseases  of  the  Interior  Valley  of 
North  America,"  Cincinnati,  1850,  p.  648. 
f.  Lombard,  op.  citn  t.  iv,  p.  422. 
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generally  admitted  that  elevated  and  dry  regions  are  more  or  less 
exempt  from  the  disease. 

Equability  is  certainly  favorable  to  the  longevity  of  those  already 
affected. 

Temperature  is  of  less  importance. 

But,  while  admitting  this  much,  we  must  not  forget  that  some 
low  countries  are  free  from  it.  It  is  said  not  to  exist  among  the 
Kirghiz  tribes,  who  inhabit  a  region  which  lies  below  the  level  of  the 
sea.  It  is  also  not  found  in  some  countries  the  climate  of  which  is 
very  changeable,  asjfcejanil^:t]ie  Faroe  Islands,  and  some  of  the 
Hebrides. 

Why  it  is  that  moist  localities  in  New  England  should  be  infested 
by  it,  while  the  islands  referred  to  are  almost,  if  not  entirely,  free 
from  it,  is  worthy  of  investigation.  Stress  should  be  laid  upon  the 
fact  that  Iceland  is  of  volcanic  formation.  Very  slight  vegetation 
is  found  upon  it,  and,  in  the  valleys,  where  there  is  more  or  less 
swamp,  the  ground,  even  in  summer,  is  frozen,  a  short  distance  below 
the  surface.  Then,  the  inhabitants  live  largely  upon  a  diet  of  animal 
food.*  It  is  essentially  a  marine  climate,  and  that  is  not  unfavorable 
in  its  influence  upon  phthisis. 

It  is  stated  by  Laennec  f  that  in  France  phthisis  is  far  less  fre- 
quent upon  the  coast  than  in  the  interior.  Probably  the  immunity 
of  these  people  is  due  to  the  marine  climate,  absence  of  miasmatic 
emanations  from  the  soil,  and  their  animal  diet.  It  would  seem  to 
throw  some  doubt  upon  the  importance  of  moisture,  simply  as  moist- 
ure, as  an  setiological  factor.  This  very  short  and  imperfect  reference 
to  the  climatic  influences  may  serve  one  useful  purpose.  A  care- 
ful scrutiny  of  the  facts,  presented  and  alluded  to,  will,  it  seems  to 
me,  lead  us  still  farther  toward  the  recognition  of  the  importance  of 
errors  of  general  nutrition  as  ^etiological  factors  in  the  history  of 
pulmonary  consumption. 

As  the  fundamental  sciences  of  anatomy  and  physiology,  both 
normal  and  pathological,  are  more  fully  investigated,  new  light  will 
be  thrown  upon  this  subject,  and  it  is  to  be  hoped  that,  at  no  dis- 
tant day,  our  knowledge  may  lead  to  the  solution  of  many  of  the 
problems  which  now  baffle  our  most  determined  efforts. 

*  The  herbivorous  animals  are  most  easily  inoculated  with  tuberculosis, 
f  Laennec,  op.  cit. 
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Paper. 
DRYNESS. 

DRYNESS    AND    ELEVATION    THE    MOST    IMPORTANT    ELEMENTS    IN  THE 
CLIMATIC   TREATMENT   OF  PHTHISIS. 

By  CHARLES  DENTSON,  A.M.,  M. D., 

DENVER,  COL. 

Synopsis  :  1.  Variability  versus  equability.  2.  A  rule  for  classifying  climates 
as  to  dryness  and  desirability,  based  upon  low  absolute  and  relative  humiditfes  and 
preponderance  of  sunshine.  3.  The  influence  of  elevation,  sunshine,  cold,  etc.,  in 
producing  desirable  dryness.    4.  The  physical  effect  of  dryness  on  man. 

The  importance  of  the  discussion  of  dryness  is  based  upon  the 
proposition  :  An  actually  small  amount  of  atmospheric  moisture  is 
the  most  important  element  in  the  best  climates  for  phthisis.  Any 
proof  of  the  correctness  of  this  assertion  will  be  deferred  until  after 
the  consideration  of  the  subject  of  dryness  in  its  various  phases  as 
a  climatic  attribute.  The  statement,  however,  is  thus  prominently 
brought  to  the  front  because  it  is  decidedly  at  variance  with  the  past 
theories  and  beliefs  of  the  great  body  of  the  medical  profession.  It 
is,  therefore,  to  our  advantage  to  start  squarely  and  fairly  by  marsh  all 
ing  the  forces  that  are  thereby  brought  into  controversy,  for,  as  I  shall 
show,  the  statement  puts  variability  over  against  equability,  and  the 
latter  has  heretofore  been  the  darling  idea  of  the  medical  adviser — 
the  delusive  hope  of  the  unfortunate  consumptive. 

It  is  to  be  regretted  that  the  preponderance-of-opinion  method 
of  settling  scientific  questions  in  controversy  controls  the  medical 
mind  of  to-day  as  much  as  it  does.  The  method  is  at  fault,  for  it 
establishes  nothing.  It  simply  asserts  that  a  certain  number  of 
doctors  think  one  way,  and  a  lesser  number,  probably  governed  by 
much  more  valuable  experience,  think  differently. 

In  the  winter  of  1873-74  I  made  an  effort  to  determine  some 
unsettled  climatic  questions  by  thoroughly  canvassing  the  experience 
of  the  medical  profession.  The  result  would  have  been  satisfactory 
were  it  not  for  the  foregoing  criticism.  Dr.  J.  H.  Tyndale's  late  cir- 
cular, the  replies  to  which  were  summarized  in  the  "  New  York 
Medical  Journal,"  should  have  resulted  in  something  more  trust- 
worthy, because  of  the  later  period  and  the  character  of  the  cor- 
respondents selected,  as  having  some  authority  on  the  question  of 
climate.    But  the  criticism  is  still  in  force,  and  this  association  has 
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much  to  do  to  bring  the  medical  mind  "  down  to  bed-rock  " — as  they 
sav  out  in  the  far  West — down  to  something  that  is  sure  and  settled, 
something  we  can  pin  our  faith  to  and  not  be  disappointed. 

I  shall  endeavor  to  base  the  results  of  this  analysis  upon  facts  to 
be  presented,  if  possible,  in  a  new  light,  and  supported  by  stated 
experience,  so  that  your  individual  judgments  will  decide  that  the 
conclusions  are  well  sustained. 

It  is  to  me  a  pleasing  thought  that,  as  scientific  searchers  after 
truth,  your  verdicts  as  to  these  conclusions  will  have  no  political 
significance,  but  will  be  given  impartially  according  to  the  proofs 
presented,  even  though  my  decisions  are  contrary — as  they  will  be  — 
to  the  prevailing  beliefs  advanced  by  authors  on  the  practice  of 
medicine. 

Instead  of  the  relative  humidity  alone,  I  shall  prefer  the  absolute 
humidity  also — i.  e.,  the  number  of  grains  of  vapor  to  the  cubic  foot 
of  air — as  the  criteria  of  dryness.  The  former  is  only  relative  at 
most,  and  very  delusive,  if  the  question  of  temperature  happens  to 
be  forgotten.  A  cool  or  cold  temperature,  however,  is  the  chief  fac- 
tor in  the  production  of  real  dryness  or  low  absolute  humidity.  It 
is,  then,  for  me  to  defend  coldness,  variability,  and  stimulation  as 
against  their  opposites,  warmth,  equability,  and  enervation,  and  to 
show,  as  I  shall,  that  variability  is  the  companion  of  dryness,  and 
equability  of  moisture. 

A  definition  is  here  needed  as  to  what  is  variability,  or  its  op- 
posite, equability.  To  be  sure,  one  place  may  be  equable  in  your 
judgment,  that  is  more  equable  than  another;  but  when  a  climate 
ceases  to  be  equable  and  has  become  variable  has  not  yet  been  defi- 
nitely determined.  In  the  absence  of  anything  more  definite,  I  should 
say  the  mean  of  inhabited  climates  as  to  changeability  should  be  the 
line  between  variability  and  equability.  I  believe  this  is  the  only 
just  line  we  can  draw  between  the  two  forces  placed  in  opposition. 
The  fairness  of  this  division  will  better  appear  as  we  proceed. 

While  altitude,  wind,  and  exposure  have  much  to  do  in  deter- 
mining the  variability  of  a  climate,  I  think  I  am  right  in  saying  the 
priucipal  index  of  this  character  is  the  actual  humidity.  This  real 
humidity  is  chiefly  governed  by  temperature,  for  the  air  can  hold 
invisible  vapor  in  a  rapidly  increasing  amount  as  temperature  changes 
from  cold  to  hot.  From  such  conditions  as  solar  influence,  altitude, 
latitude,  rain,  radiation,  winds,  exposure,  etc.,  the  temperature  of  the 
air  is  determined ;  and  these  conditions,  with  temperature  as  their 
index,  determine  the  atmospheric  humidity.    It  is  almost  permissible, 
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then,  to  say  climate  is  absolute  humidity,  so  much  is  the  latter  the 
key  to  every  attribute  of  the  former.  It  is  in  harmony  with  this 
close  association  of  temperature  with  actual  humidity,  for  me  to  pro- 
pose the  following  subdivisions  of  climate.  These  I  advance  on  my 
own  authority,  and  will  ask  you  to  accept  them,  that  we  may  each 
of  us  have  a  clear  conception  of  what  the  other  means  in  speaking 
of  dryness,  equability,  etc.    I  divide  climate  into  four  divisions : 


Let  us  now  continue  the  analysis  so  as  to  localize  these  divisions. 
The  defenders  of  equability,  according  to  the  replies  Dr.  Tyndale 
received,  in  the  correspondence  already  referred  to,  would  combine 
that  quality  with  dryness,  and  some  of  them  even  with  high  altitude ! 
My  friends,  take  all  the  ground  you  choose,  but  do  not  be  so  generous 
to  your  side  of  the  question  as  to  leave  us  in  doubt  what  you  mean 
by  the  terms  you  use.  You  may  have  a  great  deal  of  latitude,  but 
not  much  altitude.  I  will  promise  not  to  douse  you  under  the 
level  of  the  sea,  if  you  in  turn  will  not  force  me  to  the  top  of  Pike's 
Peak  or  to  the  region  of  the  North  Pole.  We  both  of  us  prefer  to 
remain  where  life  can  be  enjoyed  with  a  moderate  degree  of  comfort. 
I,  however,  am  willing  to  include  the  altitude  of  ten  thousand  feet  for 
this  latitude  in  summer,  and  you  may  include  the  torrid  zone  at  sea- 
level  in  winter  if  you  choose. 

It  has  given  me  greater  gratification  than  I  can  express  to  you  to 
succeed  in  producing  a  classification  of  climates  which  I  trust  will 
merit  your  approval,  as  it  is  calculated  to  blot  out  the  inconsistencies 
which  have  hitherto  run  riot  in  the  medical  mind.  How  this  classi- 
fication unfolds  will  appear  as  we  proceed. 

Right  here  I  wish  to  acknowledge  the  favor  conferred  not  only 
upon  myself,  but  upon  us  all,  by  the  Signal  Service  Bureau.  They 
have  furnished  me  the  following  statistics  for  the  stations  in  the 
United  States,  one  hundred  and  thirty-six  in  number,  averaged,  as 
I  requested,  by  seasons — viz.,  the  mean  temperature,  mean  relative 
humidity,  mean  dew-point,  mean  cloudiness  (scale  of  0  to  10),  mean 
maximum  temperature,  mean  minimum  temperature,  mean  daily 
range  of  temperature,  mean  monthly  extreme  ranges  of  temperature, 
mean  inches  of  rainfall,  mean  vapor  tension,  and  mean  absolute  hu- 
midity. I  feel  that  General  W.  B,  Hazen,  Chief  Signal  Officer,  and 
Lieutenant  H.  H.  C.  Dunwoody,  assistant,  deserve  much  of  the 
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credit  for  the  valuable  conclusions  that  are  here  obtained  from  these 
statistics. 

Having  thus  at  hand  the  absolute  humidity  for  the  United  States, 
in  grains  of  vapor  to  the  cubic  foot  of  air,  I  attempted  to  classify  the 
climates,  represented  by  each  of  the  seasons,  for  the  45th,  40th,  35th, 
and  30th  parallels  of  latitude,  basing  the  divisions  upon  what  I  know 
of  those  climates  as  belonging  to  a  fair  proportionment  for  excessive 
dryness,  moderate  dryness,  moderate  moisture,  and  excessive  moist- 
ure. I  was  happily  surprised  by  the  uniformity  of  increase  in  all  my 
subdivisions  from  the  lesser  to  the  greater  moisture,  and  the  harmony 
these  divisions  seemed  to  maintain  with  the  changing  capacity  of  the 
air  to  contain  vapor  for  equal  divisions  of  temperature.  In  fact, 
after  many  other  calculations,  I  found  it  took  but  very  slight  cor- 
rections to  make  all  my  subdivisions  bear  this  relation  to  each  other 
— viz.,  of  the  absolute  humidity  at  saturation  under  40  per  cent,  for 
excessive  dryness,  40  to  60  per  cent,  for  moderate  dryness,  60  to  80 
per  cent,  for  moderate  moisture,  and  above  80  per  cent,  for  excessive 
moisture.  As  the  absolute  humidity  depends  upon  temperature,  iso- 
therms were  substituted  for  parallels  of  latitudes.  The  faults  of  these 
subdivisions  were  then  neutralized  by  appropriate  corrections  for  rela- 
tive humidity  and  cloudiness,  and  the  rule  was  found  to  work  w7ell 
for  all  places. 

This  first  rule  was  as  follows :  The  relative  and  absolute  humidi- 
ties and  cloudiness  in  hundredths  being  known  of  a  given  place,  find 
the  grains  of  vapor  at  saturation  either  by  working  it  out  from  the 
first  two  or  by  referring  to  the  first  two  columns  in  Glaisher's  tables 
(see  Table  I),  and  then  take  40,  60,  and  80  per  cent,  of  this  as  the 
dividing  lines  between  the  four  divisions  of  climate.  Then  correct 
the  absolute  humidity  for  the  place  to  be  rated  by  multiplying  it  by 
100  plus  the  excess  of  the  relative  humidity  above  the  mean  67  per 
cent.,  and  plus  the  excess  of  cloudiness  above  the  mean  of  44^  per 
cent.,  or  by  100  minus  these  differences  if  they  are  below  the  means.* 

Compare  this  result  with  the  rating  numbers  already  obtained, 
and  the  grade  of  the  climate  as  to  dryness  is  determined,  f 

*  The  mean  of  6*7  for  relative  humidity  for  the  United  States  I  obtained  by 
several  methods  of  computation  ;  for  instance,  taking  places  on  isothermal  lines 
to  represent  the  whole  country,  and  also  by  comparing  the  fifteen  highest  with 
the  fifteen  lowest  relative  humidities  for  all  the  seasons.  The  mean  of  cloudiness 
was  obtained  by  adding  all  the  means  together  and  dividing  by  the  whole  number. 

f  For  instance,  Los  Angeles,  Cal.,  has  an  autumn  temperature  of  64°,  relative 
humidity  65-2,  cloudiness  23  per  cent.,  and  absolute  humidity  4*01  grains  to  the 
cubic  foot.    The  capacity  of  the  air  to  hold  moisture  at  the  temperature  given  is 
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Thus  every  climate  is  rated  forward  or  backward  from  the  point 
established  by  its  absolute  humidity,  according  to  its  excess  or  de- 
ficiency of  relative  humidity  and  cloudy  weather. 

While  this  rule  worked  nicely,  throwing  places  of  great  absolute 
humidity,  high  relative  humidity,  or  much  cloudiness,  proportionately 
to  these  excesses,  toward  the  extreme  of  moisture,  and  those  of  oppo- 
site preponderance  toward  the  extreme  of  dryness,  according  to  their 
deserts,  yet  there  appeared  to  be  objections  to  it,  as  stated,  which 
would  not  obtain  with  one  dependent  upon  the  unchanged  records  as 
given  by  the  Signal  Service.  Besides,  the  necessity  to  carry  out  long 
computations  for  each  place  to  be  rated,  and  the  possible  charge  that 
the  rule  given  was  arbitrary,  finally  led  me  to  change  the  plan  of 
classification  to  the  following,  which  is  based  upon  a  definite  propor- 
tion of  the  rating  influence  being  given  to  each  of  the  three  elements 
which  make  up  or  indicate  dryness — i.  e.,  relative  humidity,  absolute 
humidity,  and  sunshine,  or  cloudiness,  its  opposite,  which  w7e  have 
definitely  determined  by  the  Signal  Service.  As  nearly  as  could  be 
done,  a  third  of  the  rating  influence  was  given  to  each  record  indi- 
cating dryness  or  moisture,  and  the  means  for  these  records  in  the 
United  States  were  approximately  determined  to  be  67  per  cent,  for 
relative  humidity,  67  per  cent,  of  saturation  at  the  given  temperature 
of  the  place  for  absolute  humidity,  to  be  expressed  in  tenths  of  a 
grain  of  vapor  to  the  cubic  foot  of  air,  and  44^  per  cent,  for  cloudi- 
ness, zero  being  no  clouds  and  100  constant  cloudiness.  Thus, 
for  rating  purposes,  I  constructed  the  table  on  page  27,  based  upon 
the  means  obtained. 

In  the  last  column  (4)  in  this  table  we  have  the  mean  of  rela- 
tive humidity  (67),  the  mean  of  cloudiness  in  hundredths  (44^),  and 
the  mean  of  absolute  humidity  for  different  temperatures  (see  column 
3)  added  together,  and  the  sum  divided  by  3  to  obtain  the  mean  of 
all.  By,  this  last — the  combined  mean  as  to  dryness  or  moisture — 
all  places  can  be  compared,  the  average  temperature,  relative  humid- 
ity, absolute  humidity,  and  cloudiness  of  which  are  known  for  a  given 
time.    The  rule  is  thus  simplified  to  a  rating-table  for  all  climates. 

6'59  grains.  The  rating  divisions  then  are:  Excessive  dryness,  under  2-64; 
moderate  dryness,  2-64  to  3-95;  moderate  moisture,  3*95  to  5*27;  and  excessive 
moisture,  above  5*27  grains.  The  correction  for  relative  humidity  is  "02,  and  for 
cloudiness  21  per  cent.,  which  gives  a  rating  number  2-83  according  to  the  rule. 
This  moves  Los  Angeles  from  moderate  moisture  back  into  moderate  dryness,  its 
more  appropriate  position  for  that  season  of  the  year,  while  Washington,  D.  C, 
with  an  absolute  humidity  of  3 '73  grains,  because  of  both  relative  humidity  and 
cloudiness  being  above  the  mean,  is  rated  forward  from  moderate  moisture  into 
extreme  moi-ture  for  the  same  season. 
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TABLE  I. 

The  Rating  Table  determinating  the  Means  of  Dryness,  made  up  from  67  per  cent% 
of  Saturation,  in  tenths  of  a  grain  of  vapor  for  absolute  humidity  (3),  67  per 
cent,  for  Relative  Humidity,  and  44|  per  cent,  for  Cloudiness,  and  obtaining 
One  Third  of  their  Sum.    See  Column  (4). 
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For  instance,  Denver,  for  the  autumn  of  1883,  with  an  average  tem- 
perature of  50*4°  F.,  has  a  rating  mean,  according  to  the  table,  of 
46*3  ;  while  the  record  shows  relative  humidity  50-1  and  cloudiness 
*  20  per  cent,  and  absolute  humidity,  in  tenths  of  grains,  18-9.  A 

third  of  these  three  is  29*7.  Denver,  then,  stands  to  the  mean  for 
the  United  States  for  that  season  as  27*7  is  to  46-3,  or  16*6  on  the 
dry  side  of  the  mean.  New  York  city,  with  temperature  53-9°, 
has  a  rating  number  of  47'8,  and  with  R.  H.  69-9,  cloudiness  51,  and 
A.  H.  32*9,  gives  a  record  of  51*3,  or  3*5  on  the  moist  side  of  the 
rating  mean  for  that  same  season. 

Thus  continuing,  all  the  seasons  for  all  the  Signal  Service  Sta- 
tions in  the  United  States  were  rated.  I  then  found  that  twelve,  or 
12  per  cent,  on  either  side  of  the  proper  mean,  would  include  nearly 
all  the  excesses  or  deficiencies.  Only  exceptionally  moist  or  excep- 
tionally dry  places  would  exceed  this  limit.  I  therefore  gave  the  first 
six  excess  or  deficiency  to  moderate  moisture  and  to  moderate  dryness, 
respectively  ;  and  the  next  six  excess  or  deficiency  to  extreme  moisture 
and  to  extreme  dryness,  respectively.  The  finally  accepted  climatic 
rule  for  dryness  can  then  be  simply  stated  thus : 

With  the  combined  mean  of  relative  humidity  and  cloudiness  per 
cent.,  and  absolute  humidity  in  tenths  of  a  grain  of  vapor  {see  Table  I 
[-£]),  compare  one  third  of  the  sum  of  the  actual  records  given  of  the 
same  attributes  for  any  place,  and  the  difference,  plus  or  minus,  shows 
the  rate  of  the  given  climate. 

The  question  may  be  asked,  Are  you  sure  you  have  not  been  un- 
just to  damp  climates  and  too  generous  to  very  sunny  ones  in  giving 
nearly  one  third  the  rating  influence  to  cloudiness?  I  think  not,  most 
decidedly.  The  Signal  Service  estimates  all  over  the  country,  both 
of  temperature,  absolute  and  relative  humidity,  are  taken  behind  the 
blinds,  and  the  wonderful  influence  of  the  sun,  the  source  of  every- 
thing that  is  good  in  climate,  is  literally  "thrown  into  the  shade" 
by  what  we  have  hitherto  trusted  as  climatic  records.  This  is  a  most 
important  though  a  neglected  consideration,  especially  in  the  clear 
air  of  such  climates  as  are  found  in  the  western  elevated  plateaux, 
where  the  powerful  effect  of  sunshine  is  quickly  recorded  by  the  me- 
tallic thermometer,  and  its  absence  as  remarkably  noted  in  the  shade 
(see  Diathermancy,  farther  on).  Were  it  not  that  sunshine  so  often 
goes  hand  in  hand  with  low  humidity  records,  I  should  be  in  favor  of 
giving  it  more,  rather  than  less,  influence  in  the  rating  of  climates.* 

*  The  rule  takes  into  consideration  temperature,  absolute  humidity,  sunshine, 
and  relative  humidity — the  four  cardinal  points  in  the  climatic  creed.    Of  course, 
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To  still  further  localize  each  climate  with  reference  to  others  in 
the  same  division,  I  subdivided  each  of  the  larger  into  three  smaller 
divisions,  a,  b,  c,  reckoning  forward  and  backward  from  the  middle 
line  between  moisture  and  dryness. 

Thus,  having  rated  over  again  all  the  signal  stations  in  the  United 
States,  using  figures,  1,  2,  3,  4,  to  designate  the  four  divisions  of 
climate,  and  the  letters  a,  b,  c,  the  appropriate  thirds  in  each,  I  had 
ample  source  from  which  to  choose  proper  climates  to  illustrate  the 
discriminating  operation  of  my  rule.  To  make  up  the  following  table 
(Table  II),  I  chose  the  dryest  five  and  the  moistest  five  stations,  and, 
besides  these,  five  stations  to  represent  each  half  of  each  division  of 
climate,  preferring  those  places  which  are  well-known  to  climatolo- 
gists,  and  which,  collectively,  besides  fairly  representing  the  whole 
area  of  the  United  States,  have  a  somewhat  uniform  rating  for  the 
four  seasons  of  the  year.* 

Besides  the  rating  of  each  climate  by  seasons  (see  last  column), 
the  table  contains  all  the  factors  which,  with  the  rating  means  in 
Table  I  (4),  are  used  in  giving  each  climate  and  season  its  proper 
grade  as  to  dryness.  The  seven  columns  contain  the  following 
means  by  seasons :  Temperature,  relative  humidity,  per  cent.,  abso- 
lute humidity  in  tenths  of  grains  to  the  cubic  foot,  dew-point  and 
rainfall  in  inches,  daily  range  of  temperature,  monthly  extreme  ranges 
of  temperature,  and  rate  of  each  climate  expressed  in  figures  1,  2,  3, 
4,  and  letters  a,  b,  c,  as  described. 

altitude,  exposure  or  location,  forests,  and  soil  are  powerful  modifiers  to  be  con- 
sidered in  regard  to  their  effect  upon  such  a  rule.  We  shall  see  further  on  how 
much  these  influences  have  already  affected  the  actual  humidity,  and  thus  have 
their  appropriate  share  in  the  rule.  Especially  is  this  the  case  with  elevation^ 
which  I  intend  to  show  decidedly  influences  humidity,  aside  from  its  effect  upon 
temperature,  a  fact  which,  I  believe,  has  never  been  demonstrated  by  any  one  else 
*  I  ought  to  here  explain  that  this  last  consideration  of  uniformity  excluded 
from  the  table  representative  places  in  the  extreme  Northwest,  as  Fort  Benton, 
Fort  Custer,  and  Helena,  Montana ;  Olympia,  Washington  Territory ;  Portland  and 
Roseburg,  Oregon,  which  are  very  generally  on  the  dry  side  of  the  mean  in  summer, 
and  decidedly  on  the  moist  side  in  winter  and  spring.  With  this  exception,  how- 
ever, the  fifty  stations  given  in  the  table  very  fairly  represent  the  United  States. 

The  anomalies  or  extremes  brought  out  by  this  method  of  rating  are  as  follows 
for  all  the  seasons  of  the  United  States  Signal  Stations :  The  greatest  extremes  as 
to  dryness .  were  Red  Bluff  and  Visalia,  California ;  Winnemucca,  Nevada ;  and 
Eagle  Rock,  Idaho,  for  summer ;  El  Paso,  New  Mexico,  for  spring,  because  of  the 
almost  cloudless  seasons  at  those  places.  The  greatest  extremes  as  to  moisture 
were  Spokan  Falls,  Washington  Territory,  Port  Huron,  Mich.,  and  Rochester,  N. 
Y.,  for  winter,  because  of  the  high  means  of  all  the  moisture  indicating  attributes 
or  the  low  temperatures  of  that  season. 
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As  it  is  during  winter  chiefly  that  the  invalid  must  have  a  change 
of  climate,  the  classification  for  that  season,  according  to  the  rule, 
would  give  a  very  desirable  table.  The  following  table  (Table  III) 
is  the  exact  rating  for  the  year  1883,  of  all  the  signal-service  stations, 
in  order  of  dryness,  the  several  divisions  being  separated  into  groups 
to  indicate  their  position  in  the  whole  scale.  Their  mean  tempera- 
tures are  added,  because  temperature,  a  most  important  factor,  is  to 
have  a  separate  consideration,  according  to  the  needs  of  individual 
invalids  and  the  esteem  in  which  different  physicians  hold  the  argu- 
ments in  favor  of  a  cool  rather  than  warm  temperature.  Extremelv 
dry  places  of  widely  different  temperatures  are,  however,  given,  and 
by  the  aid  of  this  and  the  preceding  table  one  may  make  a  choice, 
with  definite  reasons  for  his  preference.    (See  pages  32  and  33.) 

While  the  great  majority  of  signal  stations  are  located  in  the 
moister  sections  of  the  United  States,  it  is  easily  seen,  by  rating 
all  stations  for  winter,  that  many  are  advanced  toward  the  extreme 
of  moisture  by  the  relatively  greater  dampness  due  to  the  lowering 
temperature  of  that  season.  It  is  in  winter  that  the  minimum  num- 
ber of  places  are  found  in  our  first  two,  or  dry,  divisions — i.  e.,  13  in 
extreme  dryness,  14  in  moderate  dryness,  38  in  moderate  moisture, 
and  71  in  extreme  moisture.* 

Following  out  our  plan  of  considering  dryness  as  indicated  by 
the  amount  of  moisture  in  the  atmosphere,  let  us  see  how  this  hu- 
midity is  influenced  by  the  varying  conditions  which  make  up  cli- 
mate— i.  e.,  how  dryness  is  produced.  We  will  consider  these  con- 
ditions in  the  following  order  : 

*  Of  course,  faults  in  the  temperature  aud  humidity  statistics  will  greatly  affect 
the  rating  result.  In  fact,  the  rule  may  be  a  means  of  ferreting  out  discrepancies, 
particularly  in  temperature  records.  If  the  temperature  of  a  place  is  for  any  rea 
son  too  high,  the  humidity  records  must  be  relatively  too  low,  because  the  actual 
amount  of  moisture  has  not  changed.  I  can  not  but  believe  that  some  of  the  large 
cities,  like  Chicago,  Xew  Orleans,  Baltimore,  and  Boston  (the  51st,  52d,  43d,  and 
49th,  respectively,  in  the  scale  for  winter),  have  been  unjustly  moved  back  toward 
dryness  by  the  too  high  temperatures  recorded  there,  where  thousands  of  tons  of 
coal  are  consumed  each  winter.  T.  C.  Mendenhall,  of  the  Ohio  State  Meteorologi- 
cal Bureau,  in  "Science"  of  March  14,  1884,  in  an  article  on  UA  Question  of 
Exposure,"  called  attention  to  the  discrepancies  between  the  State  temperature 
observations  and  those  of  the  Signal  Service,  pointing  out  the  influence  of  exposure 
of  stone  buildings — to  which  the  Signal  Service  thermometers  are  attached — and 
of  location,  as  giving  higher  records  generally,  and  much  less  sensitive  accounts  of 
cold  waves  than  the  State  observations,  which  are  not  usually  located  in  the  center 
of  cities.  He  concludes :  "  There  seems  to  be  little  doubt  that  for  temperature 
measurements  it  would  be  well  to  put  stations  near  rather  than  in  large  cities,  and 
at  sufficient  distance  from  them  to  be  free  from  purely  local  conditions." 
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Dryness  affected  by 

1.  Temperature. 

2.  Altitude. 

3.  Latitude. 

4.  The  Seasons. 

5.  Distance  from  the  ocean,  etc. 

6.  Mountain  ranges. 

7.  Absorbing  power  of  earth 

8.  Radiation. 

9.  Diathermancy. 

10.  Sunshine. 

11.  Absolute  humidity. 

12.  Relative  humidity. 

13.  Dryness  indicated  by  variability. 

We  should  then  consider  the  physical  effects  of  dryness  thus  pro- 
duced, and,  if  time  would  allow,  draw  appropriate  conclusions,  veri- 
fied by  experience,  as  to  the  beneficial  effects  of  dryness  in  disease. 
All  this  is  too  much  for  a  paper  of  this  character — i.  e.,  to  do  it  thor- 
oughly— so  I  may  be  excused  if  I  trust  wholly  to  summarizing  the 
points  of  evidence  except  where  I  have  something  new  to  offer. 

1.  Temperature. 

Temperature  is  the  greatest  of  all  the  producers  of  dryness.  The 
relative  humidity,  varying  from  30  per  cent,  or  less  of  saturation  up 
to  complete  saturation,  is  of  small  account  compared  with  the  capa- 
citv  of  the  air  to  hold  moistures  under  as  widely  varying  degrees  of 
temperature.  A  glance  at  the  first  wo  columns  of  Table  I  shows  this 
capacity  to  be  about  one  half  a  grain  at  zero  and  nearly  twenty  grains 
at  100°  F.  Thus  it  is  seen  that  a  relative  humidity  of  40  per  cent. — 
an  unusual  occurrence  at  sea-level — in  a  very  warm  climate  really 
indicates  several  times  more  moisture  than  the  atmosphere  can  hold 
at  saturation — au  unusual  occurrence  in  the  Rocky  Mountains — in  a 
very  cold  climate. 

2.  Altitude. 

It  is  when  the  conditions  which  prevail  in  the  elevated  interior  of 
our  continent  are  added  to  the  influence  of  temperature  that  the 
extreme  dryness  is  produced  which  is  characteristic  of  that  section. 

Altitude  is  a  very  important  agent  in  the  production  of  dryness. 
The  removal  of  the  thick  stratum  of  the,  so  to  speak,  vaporized 
atmosphere,  such  as  covers  the  sea  and  lowlands,  which  intercepts 
the  sun's  rays,  retains  heat,  obstructs  radiation,  and  produces  equa- 
bility, is  here  to  be  noted.    There  are  many  conditions  ushered  in 
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by  altitude  which  have  a  favorable  drying  influence  on  the  atmos- 
phere. Prominent  among  them  all  is  its  cooling  influence  on  tem- 
perature. Authorities  differ,  but  it  is  safe  to  say  there  is  an  average 
lowering  of  temperature  3°  F.  for  each  ascent  of  one  thousand  feet 
in  elevation.  These  changes  are  not  always  uniform  for  all  the  strata 
of  the  atmosphere,  but  are  nearly  so,  if  we  except  local  and  physical 
conditions  which  are  favorable  or  detrimental,  as  the  case  may  be, 
to  certain  localities.* 

This  cooling  of  the  temperature,  as"  we  have  already  mentioned, 
lessens  the  capacity  of  the  air  to  contain  moisture,  while  still  other 
conditions,  which  elevation  insures,  lessen  the  relative  amount  of 
moisture  the  air  contains.  These  conditions  are  such  as  the  char- 
acter of  the  soil,  the  configuration  of  the  earth's  surface,  and — what 
I  have  not  seen  noted  by  others — the  expansibility  of  the  air  due  to 
the  diminution  in  atmospheric  pressure.  According  to  Glaisher's 
table,  a  given  space  of  air  at  a  given  temperature  will  hold  a  given 
amount  of  moisture  at  saturation.  If  these  tables  are  alike  appli- 
cable to  the  atmosphere  a  mile  above  sea-level,  then  there  is  rela- 
tively, as  well  as  actually,  much  less  moisture  in  the  given  space  at 
the  elevated  station  than  at  sea-level,  temperature  remaining  the 
same,  because  some  of  all  the  constituents  of  the  air,  moisture  in- 
cluded, have  been  driven  outside  the  given  space  by  the  expanding 
influence  of  lessened  atmospheric  pressure.  Is  it  not  fair,  then,  to 
assume  that  actual  dryness  is  doubly  assured  by  elevation  through 
the  cooling  process  and  by  the  diffusive  effect  of  the  expanding  air? 

S.  Latitude. 

Latitude  insures  dryness  and  variability — or  their  opposites, 
moisture  and  equability — as  the  distance  from  the  equator  is  in- 
creased or  diminished.  This  law  is  varied  by  the  amount  and  char- 
acter of  the  land  exposed  above  the  sea,  by  mountain  ranges,  and  by 
air  and  ocean  currents.  It  operates,  so  far  as  it  goes,  like  altitude, 
through  the  effect  of  changed  temperature,  the  qualities  of  moisture 
and  equability  following  the  increased  heat  toward  the  tropics,  until 
under  the  equator  greatly  elevated  localities  begin  to  partake  of  the 
equability  and  moist  characteristics  of  the  lowlands  in  the  north 
temperate  zone. 

*  M.  Glaisher,  in  the  records  of  his  balloon  ascension,  gave  the  fall  in  tempera- 
ture as  5°  F.  for  each  of  the  first  four  inches  of  barometric  fall ;  then  4°  for  each 
vof  the  next  eight,  and  4*5°  each  for  the  next  and  last  three  inches  fall. 
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J/..  The  Seasons. 

The  seasons  are,  of  course,  synonymous  with  temperature  in  their 
effect  on  the  humidity  of  the  air.  But  there  is  a  law  to  be  drawn 
from  the  times  of  the  sun's  greatest  and  least  influence  upon  the 
land  and  water  making  up  the  earth's  surface  which  confines  equa- 
bility to  the  warm  sea-coast,  and  forbids  her  association  with  the 
desirable  dryness  that  is  found  in  the  elevated  interior  of  our  conti" 
nent.  Land  both  absorbs  and  radiates  the  sun's  heat  more  than 
water.  The  contrasts,  then,  for  both  the  diurnal  and  seasonal  fluc- 
tuations of  temperature  are  exaggerated  by  land  and  lessened  by  the 
ocean.  Land  is,  then,  the  enemy  of  equability  and  a  producer  of 
variability.  Notice  Guyot's  isothermal  lines,  for  winter  and  for  sum- 
mer, drawn  around  the  globe  (Johnson's  ''Encyclopaedia,"  p.  981, 
vol.  i).  Those  seasonal  temperature  lines  which,  but  for  ocean  cur- 
rents, would  have  run  nearly  parallel  on  the  broad  sea,  immediately 
diverge  on  striking  a  continent,  the  summer  isotherms  running  far  to 
the  north,  especially  in  elevated  sections,  and  those  of  winter  bending- 
toward  the  equator.  What  better  evidence  is  needed  that  equa- 
bility is  the  companion  of  the  moisture-producing  sea,  while  varia- 
bility is  the  necessary  consequence  of  inland  elevations? 

5.  Distance  from,  the  Ocean. 

Distance  from  bodies  of  water  and  absence  of  forests  are  alike 
favorable  to  dryness.  It  is  in  no  small  degree  due  to  these  charac- 
teristics that  the  extensive  plateaux  in  Wyoming,  Colorado,  and 
New  Mexico  present  a  uniform  dryness  of  atmosphere  not  found  in 
the  high  altitudes  of  Switzerland  (Davos,  St.  Moritz,  etc.),  though  the 
latter  are  in  great  esteem  among  foreign  physicians.  The  distilling 
process  constantly  going  on  over  the  sea  and  all  bodies  of  water  to 
supply  the  atmosphere  with  vapor,  which  returns  to  the  thirsty  land 
in  rain,  is  wanting  in  the  elevated  interior  of  our  continent.  Not 
only  is  this  so,  but  the  more  the  forests  are  absent  or  cleared  away, 
the  more  the  earth  is  not  clothed  with  thick  grasses  and  undergrowth 
(notice  the  short  buffalo-grass,  the  dry  cacti,  and  the  sage-brush  of 
Western  elevations),  so  much  the  more  is  the  quick  draining  of  the 
land  favored  and  any  approach  to  the  water-distillation  of  the  ocean 
rendered  impossible. 

6.  Mountain  Ranges. 

The  upward  projecting  faces  of  the  mountains  intercept  air- 
currents  which  come  from  a  distance  over  damp,  warm  valleys,  or 
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perhaps  an  equatorial  sea.  The  atmosphere,  charged  with  70  to  80 
per  cent,  of  invisible  vapor,  where  those  currents  originated,  is  quickly- 
raised  to  saturation  by  the  cooling  of  the  air  in  its  onward,  upward? 
and  perhaps  northward  flight,  and,  as  a  result,  the  moisture  is  pre- 
cipitated in  rain  or  snow  on  the  mountain-sides.  This  process  is 
again  repeated  on  the  next  interior  and  higher  range  of  mountains 
and  again  on  the  next,  if  there  are  more,  until  that  occurs  which  is 
constantly  to  be  noted  in  eastern  Colorado — i.  e.,  the  southwestern 
winds,  having  thus  traversed  many  mountain  ranges,  are  the  dryest 
winds  that  reach  that  section,  while  the  little  rain  that  falls  in  the 
northeastern  part  of  the  State  is  brought  by  opposite  currents  from 
the  north  Missouri  valley.  Southward  and  into  Xew  Mexico,  how- 
ever, the  same  general  reasoning  holds  good,  the  mountain  ranges  to 
the  northwest  furnishing  the  dry  winds,  and  the  Gulf  of  Mexico,  on 
the  south  and  southeast,  those  bringing  rain.  We  find  here  an  ex- 
planation of  the  peculiarity  brought  out  by  the  rating  of  places  in 
the  extreme  northwest  section  of  the  United  States  according  to  the 
climatic  rule  for  dryness — i.  e.,  summer  very  dry,  but  winter  and 
spring  very  damp.  The  low  temperature  of  the  cold  seasons  is  like 
the  elevated  mountain-sides.  The  warm  equatorial  or  ocean  winds 
are  lowered  in  temperature  and  become  rain-bearing,  or  approximately 
so,  as  they  sweep  over  that  northwestern  land. 

7.  Absorbing  Power  of  the  Earth. 

The  earth  has  an  absorbing  power  of  greater  or  less  degree.  The 
less  is  seen  in  saturated  and  closely  packed  clay,  in  the  mud  of  spring- 
time, and  in  swampy  localities,  while,  on  the  other  hand,  the  greater 
absorption  resembles  that  of  thirsty  chemicals,  such  as  porous  dry 
sand  and  light,  friable,  loose  earth.  So  much  does  drvness  of  the  air 
depend  upon  this  absorbing  quality  of  the  ground  that  it  is  impossible 
to  find  a  very  dry  atmosphere  where  the  characteristics  of  the  soil  are 
generally  those  having  the  least  absorbing  power.  With  this  idea  in 
mind,  please  compare,  in  the  second  column  of  Table  II,  already  given, 
the  fifteen  dryest  with  the  fifteen  moistest  stations.  Notice  how  very 
generally  the  highest  relative  humidities  belong  to  the  places  of  ex- 
treme moisture  located  in  low  sections  with  saturated  or  clay  subsoil, 
while  the  lowest  relative  humidities  are  very  decidedly  in  places  of 
extreme  dryness,  all  of  which  are  known  to  be  high  and  representative 
localities  of'  large  areas  of  dry  sand,  disintegrated  rocks,  and  gravel, 
variously  mixed.  From  northern  .Wyoming,  western  Nebraska,  Kan- 
sas, and  Texas,  west  and  southwest,  even  to  the  Pacific  borders  of 
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southern  California,  the  latter  characteristics  abound,  promoting  the 
rapid  absorption  of  atmospheric  moisture  and  the  quick  disappearance 
of  rain  and  snow. 

8.  Radiation. 

The  experience  of  some  of  my  patients  who  have  resided  among 
the  foot-hills  and  in  the  canons  along  the  lower  eastern  borders  of  the 
Rocky  Mountains  has  led  to  the  belief  that  there  was  a  somewhat 
increased  curative  influence  there,  more  than  was  due  to  the  dryness 
of  the  plains.  I  think  we  can  attribute  it  to  two  sources  :  the  greater 
facility  and  incentive  for  the  very  healthful  climbing  exercise,  and 
to  the  increased  radiation  afforded  by  the  many  upturned  faces  of  the 
broken-up  rocks  in  sections  destitute  of  the  grasses  and  foliage  of  the 
level  plains.  This  influence  in  many  valleys,  sheltered  from  strong 
inclement  winds,  tends  each  day  during  the  long  cold  season  to  warm 
and  dry  the  atmosphere  in  a  manner  unknown  to  the  open  country. 
It  is  here  to  be  remarked  that,  through  the  effect  of  increased  radia- 
tion, heat  is  necessarily  not  easily  held  stationary  in  the  atmosphere, 
and  thus  the  variability  is  explained  which  is  remarkable  in  such 
exceptionally  dry  places. 

9.  Diathermancy  of  the  Air. 

The  clearness  of  the  air  is  a  potential  factor  in  producing  the 
dryness  of  a  given  section.  This  is  the  case  on  the  "backbone  of 
the  American  continent,"  as  the  Rocky  Mountain  region  is  sometimes 
termed.  There  the  much  better  results  obtained  by  invalids  occupy- 
ing rooms  on  the  south  than  on  the  north  side  of  a  house,  the  snow 
rapidly  disappearing  on  the  sunny  side  of  a  building  while  water  is 
freezing  in  the  shade,  and  the  intense  perception  of  the  heating  quali- 
ties of  the  sun's  rays  when  falling  on  the  bare  surface  of  the  human 
body — all  these  point  to  a  peculiar  condition  of  the  stratum  of  air 
through  which  the  sun  shines. 

This  diathermancy,  or  the  increased  facility  with  which  radiant 
heat  is  transmitted,  I  sought  to  determine  by  noting  the  influence,  at 
various  elevations,  of  the  sun's  rays  upon  ordinary  metallic  ther- 
mometers, as  compared  with  the  temperatures  in  the  shade.*  A 
sufficient  number  of  observations  were  taken,  excluding,  as  nearly  as 
possible,  the  interference  of  any  clouds,  winds,  or  artificial  heat,  to 
approximately  establish  the  following  as  the  rule  of  increasing  dia- 
thermancy of  the  air :   For  each  thousand  feet  rise  in  elevation  there 

*  "The  Rocky  Mountain  Health  Resorts."  See  chapter  on  the  "Diathermancy 
of  the  Air,"  p.  66,  second  edition,  1882.    Boston:  Houghton,  Mifflin  &  Co. 
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are  about  four  degrees  greater  difference  between  the  temperatures 
in  the  sun  and  in  the  shade  on  perfectly  clear  days  at  2  p.  m.,  as  re- 
corded by  the  black  metallic-backed  thermometers,  other  influences 
than  those  of  shade  and  sun  being  excluded. 

When  applied  to  sections  a  mile  above  the  sea,  like  that  east  of 
the  Rocky  Mountain  foot-hills,  the  estimation  of  this  influence  of  the 
clearness  of  the  air  is  very  interesting  with  reference  to  increased 
solar  and  terrestrial  radiation,  and,  consequently,  as  already  shown, 
to  the  dryness  of  the  air.  "  The  solar  radiation  is  rapid,  and  soon 
after  sunrise  the  temperature  rises  because  of  the  slight  resistance 
which  the  rarefied  and  dry  air  offers  to  the  sun's  rays,  while  after 
sunset  the  terrestrial  radiation  is  also  rapid,  because  there  is  no  moist 
envelope  shrouding  the  face  of  the  earth  to  prevent  the  natural  cool- 
ing of  the  dry  ground."  * 

The  therapeutic  value  of  light  and  sunshine  is,  unfortunately,  too 
little  understood  or  appreciated.  Lombard  f  states  that  light  stimu- 
lates and  darkness  impedes  respiration,  and,  through  respiration,  of 
course,  animal  heat  and  muscular  activity.  Moleschott  proved  this 
fact  by  experiments  upon  himself;  and  the  scientists  Bidder  and 
Schmidt,  noticing  that  animals,  at  rest,  produced  more  carbonic  acid 
in  the  day-time  than  at  night,  equalized  the  amount  by  depriving 
them  of  the  influence  of  light.  The  experience  of  consumptives, 
some  sixteen  in  all,  seeking  reputed  benefit  from  the  equable  tem- 
perature of  the  Mammoth  Cave  in  Kentucky,  resulted,  of  course,  in 
failure,  five  dying  within  a  short  time  and  others  being  injured — a 
result  due,  undoubtedly,  to  the  darkness  and  dampness  combined. 

*  In  connection  with  the  diathermancy  observations  mentioned,  I  pointed  out 
the  criticism  to  which  the  Signal  Service  methods  of  computing  mean  temperatures 
were  liable.  Particular  reference  was  made  to  the  rapid  cooling  of  the  air  in  the 
elevated  sections  named.  The  Signal  Service,  to  compute  their  means  of  tempera- 
ture, used  to  combine  t^vice  their  cold  9  p.  m.  observations  with  the  almost  equally 
cold  7  a.  m.  and  the  one  warm  2  p.  m.  observation,  and  divide  the  sum  of  these  by 
four  to  obtain  the  average,  a  process  manifestly  misleading  when  one  considers  the 
ten  warm  hours  which  in  Colorado  prevail  from  8  a.  m.  to  6  p.  m.  It  is  during  these 
hours  that  being  out  of  doors  in  a  cold  and  rarefied  atmosphere  is  especially  enjoya- 
ble, and  they  are  in  strong  contrast  to  those  hours  which  used  to  make  up  three 
fourths  of  the  day  in  the  estimation  of  the  Signal  Service  Bureau.  The  present 
method,  however,  according  to  which  the  foregoing  data  were  obtained,  is  much 
nearer  just  to  all  sections.  It  consists  in  combining  the  7  a.  m.,  3  and  11  p.  if. 
observations,  and  dividing  by  three  to  obtain  the  daily  records. 

f  "  Trait  e  de  climatologie  medicale,",par  le  Dr.  H.  G.  Lombard,  de  Geneve. 
Paris,  1877,  p.  221,  t.  i. 
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10.  Sunshine. 

It  is  no  wonder  that  the  sun  has  been  the  deity  of  worshiping 
millions,  where  his  Creator  has  been  unrecognized,  for  the  source  of 
life  and  means  of  growth  of  every  living  thing  is  the  orb  that  ushers 
in  the  light  and  warmth  of  day.  Almost  equal  to  the  combined  evi- 
dence of  both  absolute  and  relative  humidity — as  to  the  dryness  and 
desirability  of  a  given  climate — would  be  an  exact  statement  of  the 
proportionate  time  the  sun  shines  over  the  country.  Of  course,  the 
open  and  elevated  sections  would  have  proportionately  more  sunshine 
than  towns  secluded  in  valleys,  and  this  would  be  in  addition  to  that 
due  to  the  more  cloudless  skies  of  the  elevated  interior. 

No  such  records  for  the  United  States  have  been  taken,  however, 
and  the  nearest  approximation  to  accuracy  now  obtainable  are  the 
cloudiness  observations  as  made  by  the  Signal  Service  and  reported 
by  telegraph  at  7  a.  m.,  3  p.  m.,  and  11  p.  m.,  Washington  time. 
These  observations,  averaged  for  seasons  and  graphically  illustrated 
to  represent  the  whole  United  States,  I  have  been  desirous  of  obtain- 
ing for  several  years  past.  I  am  pleased  to  be  able  to  present  them 
now  as  compiled  by  the  Signal  Service  officers.* 

The  four  charts  shown  represent  the  mean  cloudiness  in  tenths, 
zero  being  no  clouds,  and  ten  entire  cloudiness. 

Chart  I,  for  spring,  shows  the  upper  section  of  the  United  States, 
from  Washington  Territory  to  Maine,  and  again  from  Maine  along 
the  Atlantic  coast  to  North  Carolina,  also  from  Michigan  south  to 
Texas — a  large  section,  where  over  five  tenths  of  the  observations 
showed  cloudiness,  while  South  Carolina,  Georgia,  Florida,  and  the 
entire  southwest,  from  Wyoming  to  western  Texas  and  southern 
California,  are  below  five  tenths  cloudy ;  much  of  this  region  is  far 
below  that,  the  sections  represented  by  Yuma  and  El  Paso  being  less 
than  two  tenths. 

Chart  II,  for  summer,  shows  the  much  more  equal  distribution 
of  clouds  over  the  country  than  for  any  other  season.  In  general,  the 
eastern  third  of  the  United  States,  excepting  the  New  England  States 
and  the  Atlantic  coast  above  North  Carolina,  are  above  five  tenths, 
and  nearly  the  whole  of  the  western  two  thirds  of  the  country  below 

*  These  charts,  both  for  cloudiness  (I,  II,  III,  IV)  and  absolute  humidity  (V, 
VI,  VII,  VIII),  were  prepared  by  the  Signal  Service  Bureau  in  response  to  a  request 
presented  by  the  author  to  the  Colorado  State  Medical  Society  at  the  session  of 
1883.  A  similar  resolution,  passed  by  the  section  on  Practice  of  Medicine  of  the 
American  Medical  Association  four  years  ago,  resulted  in  nothing,  for  lack  of  the 
necessary  interest  on  the  part  of  the  publishing  committee. 
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that.  The  eastern  portion  of  California  (Sacramento,  Visalia,  and  the 
Death  Valley)  is  even  less  than  one  tenth  cloudy. 

Chart  III,  for  autumn,  is,  like  spring,  a  fairer  representation  of  the 
cloudiness  for  the  whole  year  than  either  winter  or  summer,  and  yet 
there  is  a  slight  shifting  of  the  most  cloudy  sections.  Here  the 
region  of  the  lakes,  the  north  Atlantic  coast,  and  the  northwest 
corner  of  the  United  States  bear  off  the  palm  for  cloudiness,  being 
over  five  tenths ;  while  the  southwest  is  remarkable  for  the  absence 
of  clouds — Denver,  El  Paso,  and  Yuma  being  below  20  per  cent, 
cloudy. 

Chart  IV,  for  winter,  is  characterized  by  the  marked  prepon- 
derance of  cloudiness  in  two  directions — the  Mississippi  and  Ohio 
Valleys — where  the  percentage  is  above  six,  and  the  lake  region, 
where  it  is  above  seven  tenths,  while  in  Washington  Territory  and 
Oregon  the  average  is  above  six  tenths  cloudy.  This  is  in  perfect 
accord  with  the  rating  of  all  stations  by  the  rule,  as  before  explained. 
Central  Colorado  (Denver)  and  much  of  New  Mexico,  Arizona,  and 
southern  California  show  the  least  cloudiness — namely,  two  to  three 
tenths. 

11.  Absolute  Humidity. 

A  small  number  of  grains  of  moisture  to  the  cubic  foot  of  air  for 
a  given  temperature  is  the  most  exact  measure  of  the  dryness  of  a 
given  locality  that  we  can  obtain  from  any  one  attribute  of  the  atmos- 
phere. If  isotherms  were  run — as  they  should  be — through  the  four 
accompanying  charts,  which  give  for  seasons  the  grains  of  vapor  to 
the  cubic  foot  of  air  all  over  the  United  States,  the  variation  of  each 
locality  from  saturation  could  easily  be  determined  by  the  aid  of  the 
preceding  table  of  Guyot  (Table  I,  column  2).  The  actual  and  rela- 
tive dryness  would  thus  be  apparent  for  each  separate  place  investi- 
gated. However,  these  charts  (Charts  V,  VI,  VII,  VIII)  show,  in 
striking  contrast,  the  much  greater  amounts,  by  accurate  measure- 
ments, of  moisture  that  the  atmosphere  contains  in  some  portion  of 
the  United  States  than  in  others.  For  instance,  for  spring,  summer, 
and  autumn  (Charts  V,  VI,  VII),  much  of  Wyoming,  Colorado,  New 
Mexico,  Arizona,  and  Nevada  contain  one  fourth  in  spring,  one  third 
in  summer,  and  about  one  fifth  in  autumn,  as  much  atmospheric  vapor 
as  Florida  and  the  gulf  coast  in  Texas,  while  in  winter  the  greatly 
lessened  capacity  of  the  air  to  hold  moisture  at  low  temperatures  is 
exemplified  in  the  frozen  atmosphere  of  the  northern  interior  section, 
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where  there  is  not  one  tenth  the  absolute  humidity  there  is  on  the 
gulf  coast. 

12.  Relative  Humidity. 

There  are  but  a  few  exceptions  to  the  statement  that  the  combined 
forces  which  produce  atmospheric  dryness  also  give  a  low  rate  of  rela- 
tive humidity.  Saturation  of  the  air  with  invisible  vapor  being  100 
per  cent.,  the  relative  per  cent,  actually  found  in  the  air  is  usually  in 
harmony  with  the  condition  of  dryness  or  moisture  of  a  locality,  67 
per  cent,  of  saturation  being  about  the  mean  for  the  United  States. 

TABLE  IV. 


Places  of  Greatest  and  Least  Relative  Humidities,  by  Season  and  the  Year  1883. 


tt 

C 

1 
1 

| 

nter. 

Sr. 

& 

< 

> 

> 

GREATEST. 

91-9 

91-5 

88-6 

86-5 

89-6 

19-1 

80-6 

84-1 

85-4 

82-6 

80-1 

82-2 

82-3 

82-8 

82-1 

85-2 

80-1 

78-9 

80-1 

81-1 

76-0 

80-3 

83-2 

80-9 

80-1 

Pike's  Peak,  Colorado  

83-9 

75-5 

78-7 

81-3 

80-0 

76-8 

81-8 

80-1 

78-8 

79-6 

lo  6 

Ol  .A 

80"0 

80-6 

78  o 

11-8 

77-3 

79-2 

82-5 

78-5 

11-1 

80-1 

78-8 

75-3 

78-3 

81-1 

750 

71'2 

84-8 

78-0 

77-7 

77-9 

77-9 

78-6 

78-0 

Philadelphia,  Pennsylvania  

75  5 

83-2 

79-0 

71-5 

77-6 

83-6 

71-7 

72-9 

81-1 

77-6 

78-4 

79-6 

76-0 

74-7 

77-2 

80-2 

79-8 

79-4 

80-3 

79-9 

LEAST. 

320 

44-4 

47-4 

49-5 

432 

38-1 

46-3 

41-3 

55-7 

43-3 

361 

42-6 

44-9 

52-1 

43-9 

40-2 

37-5 

42-9 

555 

44-0 

El  Paso,  Texas  

34-2 

41-0 

53-6 

50-4 

44-8 

Salt  Lake,  Utah  

469 

32-9 

494 

565 

46-4 

Yuma,  Arizona  

49-1 

50-8 

42-8 

47-0 

474 

566 

55-0 

47-9 

47-8 

493 

Winnemucca,  Nevada  

52-0 

28-6 

52-9 

65-5 

50-0 

Preseott,  Arizona  

47'5 

48-9 

471 

58-1 

50-4 

44-1 

50'6 

57-0 

511 

50-7 

50-9 

41-9 

56-2 

51-4 

51-6 

West  Las  Animas,  Colorado  

46-3 

48-9 

53-4 

61-0 

524 

Camp  Thomas,  Arizona  

47-4 

42-5 

44-5 

69-6 

53-5 

55-8 

50-8 

50-1 

57-4 

53-8 

45-2 

42-8 

48-8 

55-2 

48-3 
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Means  of  Means  of 

Daily  Eanges.  Monthly  Ranges. 

1.  Extreme  dryness                        36-51°  F.  53-65° 

2.  Moderate  dryness                       20-63°  49*38° 

3.  Moderate  moisture                       17-09°  45*48° 

4.  Extreme  moisture                      13-61°  41-55° 

TABLE  VI. 


FIVE  DRYEST. 

Yuma,  Arizona  

El  Paso,  Texas  

La  Mesilla,  New  Mexico 

Pioche,  Nevada  

Prescott,  Arizona  , 

FIVE   FIRST  HALF  EXTREME 
DRYNESS. 

Santa  Fe,  New  Mexico  

Denver,  Colorado  

Fort  Davis,  Texas  

Red  Bluff,  California  

Fort  Grant,  Arizona  

FIVE   SECOND  HALF  EXTREME 
DRYNESS. 

Fort  Elliott,  Texas  

Salt  Lake,  Utah  

Cheyenne,  Wyoming  

Fort  Apache,  Arizona  

Eagle  Rock,  Idaho  

FIVE  FIRST  HALF  MODERATE 
DRYNESS. 

Fort  Assinaboine,  Montana.  , 
Fort  Maginnis,  Montana..  .  . 

Fort  Concho,  Texas  

Sacramento,  California  

Lewiston,  Idaho  

FIVE  SECOND  HALF  MODERATE 
DRYNESS. 

Los  Angeles,  California  .... 
North  Platte,  Nebraska  .... 
San  Diego,  California  ...... 

Dodge  City,  Kansas  

Cape  Mendocino,  Cal  


A  verage  precipitation.  Inch- 
es of  rain  and  melted  snow, 
computed  from  commence- 
ment of  observations  to 
January  1,  1884. 


(5) 


Spring. 

Summer. 

Autumn. 

Winter. 

Spring. 

Summer. 

d 
S 

< 

Winter. 

0-18 

0-48 

0-16 

1-26 

50-5 

45-2 

48-4 

43-2 

1-09 

6-17 

2-52 

1-72 

57-5 

439 

52-1 

52-9 

1*21 

2-81 

2-14 

1-74 

60-4 

49-4 

59-2 

O'J  1 

l-86 

1-76 

0-98 

1-87 

53-3 

47-0 

52-9 

<±o  i 

5-86 

2-32 

3-38 

611 

52-8 

O  i  1 

AO-8 

1-93 

7-56 

3-18 

1-81 

54-4 

43-3 

50-2 

52-1 

5-62 

5-03 

2-47 

1-69 

62-1  i  49-7 

62-7 

68-0 

2-30 

11-99 

4-35 

118 

55-7 

45-3 

50'7 

63-4 

7-08 

0-21  i  4-44 

17-12 

49-3 

50-0 

45-6 

37-4 

1-59 

8-63 

2-62 

2-69 

52'2 

40-1 

46-4 

49-1 

6-41 

8-01 

6-03 

0-84 

62-5 

49-0 

62-3 

72-0 

6-42 

2-18 

4-26 

4-12 

47-2 

474 

49-2 

41-3 

3-65 

4-63 

1-90 

0-50 

60-8 

52-4 

62-6 

65-3 

2-36 

10-78 

4-67 

4-49 

60-7 

54-4 

57-4 

62-9 

4-74 

2-07 

3-39 

8-48 

51-8 

59-3 

61-5 

61-0 

2-92 

4-44 

3-19 

3-22 

595 

52-3 

59-9 

74-9 

3-58 

1-71 

3-88 

2-92 

52-7 

54-3 

59-3 

79-3 

6-00 

10-51 

8-33 

3-62 

57-7 

44-1 

54-4 

61-3 

7-69 

0-12 

2-53  11-37 

41-9 

45-6 

43-0 

33-0 

3-56 

2-06 

4-11 

8-07 

50-4 

52-4 

45-5 

43-8 

4-28 

0-02 

1-57 

8-86 

46-0 

39-0 

46-9 

417 

5-47 

9-32 

3-29 

1-79 

64-5 

51-3 

65-4 

68-6 

1-91 

0-30 

1-24 

6-06 

31-3 

25-0 

34-0 

33-6 

6-28 

891 

3-13 

1-49 

63-7 

495 

62-0 

65-7 

6-25 

0-02 

5;05 

8-02 

29-3 

28-7 

33-2 

30-7 

Means  of  extreme  monthly 
ranges  of  temperature, 
from  commencement  of 
observations  to  January 
1,  1884. 
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TABLE  VI  {continued). 


Average  precipitation.  Inch- 
es of  rain  and  melted  snow, 
computed  from  commence- 
ment of  observations  to- 
January  1,  1884. 

Means  of  extreme  monthly 
ranges  of  temperature, 
from  commencement  of 
observations  to  January 
1,  1884. 

(5) 

(8) 

Spring. 

Summer. 

Autumn. 

Winter. 

Spring. 

Summer. 

Autumn. 

Winter. 

FIRST    HALF  MODERATE 

MOISTURE. 

10*3 

10"8 

9"9 

9'7 

50-1 

36'9 

46'0 

51*5 

9'0 

121 

5-1 

2-1 

63"9 

46*8 

63*4 

68*2 

iro 

13*9 

9"0 

4"8 

56'2 

40"8 

54*8 

6T3 

119 

19-3 

11-7 

lO'l 

40'2 

28-8 

38'2 

452 

San  Francisco,  California .... 

5  4 

0-2 

4-0 

141 

28-3 

25-1 

27'6 

22-4 

SECOND  HALF  MODERATE 

MOISTURE. 

155 

10*6 

iro 

19-8 

44-9 

33*1 

41-9 

48*5 

St.  Paul,  Minnesota  

7 -4 

122 

6'9 

3  4 

55*8 

434 

54*3 

59-3 

105 

17-8 

15*4 

98 

4T8 

29*2 

37*3 

449 

101 

133 

10-3 

8.9 

51-9 

39-7 

44-3 

550 

12-5 

11-8 

12-7 

11-1 

51-1 

42-9 

48-5 

55-7 

FIRST  HALF  EXTREME  MOISTURE. 

8-3 

9-5 

10-7 

8-5 

48'6 

36-3 

45-1 

48-5 

Milwaukee,  Wisconsin  

9-6 

10-3 

8-2 

5-7 

48-9 

50-8 

49-3 

559 

Atlantic  City,  New  Jersey.  .  . 

9-9 

11-5 

100 

10-7 

455 

34-4 

43-8 

48-7 

14-5 

126 

10'5 

141 

48-5 

35-7 

479 

53-7 

10-2 

13-5 

17-1 

11-6 

30-8 

21-5 

33-3 

36-8 

SECOND    HALF  EXTREME 

MOISTURE. 

10-3 

11-7 

8-1 

75 

51-9 

37-5 

50-8 

59-3 

Grand  Haven,  Michigan  ..  . 

8-7 

109 

11-1 

6-6 

492 

38-0 

41-6 

45-9 

9-3 

105 

13-1 

9-8 

52-6 

36-8 

442 

51-2 

74 

9-3 

13-2 

75 

37-8 

25-8 

370 

443 

Delaware  Breakwater,  Del.  .  . 

6-6 

90 

7-9 

9-0 

41-1 

29-4 

37*8 

42-9 

FIVE  GREATEST  MOISTURE. 

4-7 

9-7 

11-2 

6-4 

40-7 

26-2 

38-7 

457 

Hatteras,  North  Carolina .... 

18-1 

17-5 

20-8 

18-3 

357 

27-3 

35-5 

41-4 

Charleston,  South  Carolina  . . 

14-2 

197 

149 

11-1 

402 

28-9 

37-3 

433 

Fort  Macon,  North  Carolina .  . 

15-1 

201 

15-1 

146 

36-8 

25-3 

36-7 

40-7 

9-5 

10-0 

8-3 

6-8 

53-3 

41-6 

48-7 

50-4 

The  places  of  extreme  dryness,  according  to  the  rating  rule,  are 
more  than  twice  as  variable  in  daily  temperature  than  those  of  extreme 
moisture,  while  the  monthly  means  regularly  decrease  in  variability  at 
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the  rate  of  about  4°  for  each  division  of  climate  from  the  extreme  of 
dryness  to  the  extreme  of  moisture.* 

Physical  Effects  of  Dryness. 

There  are  so  many  conditions  which  on  the  one  hand  vary  the 
character  of  the  air  breathed,  and  on  the  other  the  respiratory  ac 
tivity,  that  any  opinion  of  the  effect  of  dryness  which  we  can  formu. 
late  will  be  only  approximate.  The  chief  effect,  of  course,  is  upon 
pulmonary  transpiration,  and  enough  can  be  cleaned  from  the  experi- 
ments of  Valentin,  Sanctorins,  Lavoisier,  Seguin,  Dalton,  and  others, 
to  understand  that  this  process  is  a  very  important  part  of  our  physi- 
ology ;  yet  all  of  these  investigators  miss  the  mark  we  are  now  aim- 
ing at,  which  is  to  determine  the  amount  of  moisture  exhaled  (above 
that  inhaled)  in  a  dry  more  than  in  a  damp  atmosphere.  They  may 
all  agree  with  Valentin  that  the  amount  exhaled  in  each  twenty-four 
hours  varies  from  6,000  to  12,000  grains  of  vapor,  according  to  the 
respiratory  capacity,  etc.,  in  a  man  not  severely  exercising.  I  have 
not,  however,  been  able  to  find  any  comparisons  based  upon  the 
hygrometric  condition  of  the  air  breathed. 

Temperature  and  altitude,  with  distance  from  the  sea,  are  such 
powerful  agents  in  producing  dryness  that  it  is  well  for  us  to  divide 
our  own  inquiry — namely,  the  increased  pulmonary  transpiration  in 
(1)  warm  dry,  and  (2)  in  cold  dry  air. 

First  in  warm  dry  as  compared  with  warm  moist  air.  Let  us 
choose  Yuma,  Arizona,  and  Jacksonville,  Fla.,  for  the  autumn  of 
1883,  as  they  both  had  the  same  mean  temperature  for  that  season — 
71  #3°.  Dalton  assumes,  in  his  calculations,  that  the  air  passes  from 
the  lungs  in  a  state  of  saturation,  and  Draper  puts  the  dew-point  of 
expired  air  at  94°.  Let  us  assume  that  the  expired  breath  brought 
down  to  94°  is  saturated  with  vapor ;  that  an  ordinary-sized  man 
breathes  eighteen  times  a  minute  (Quetelet)  and  expires  twenty  cubic 
inches  at  each  breath  when  at  rest  (Hutchinson,  Flint  Jr.,  and  others) ; 
that  he  breathes  the  same  amount  of  air  in  Jacksonville  as  in  Yuma, 
and  that  the  loss  by  breathing  of  T^  to  in  volume  (Davy  and 
Cuvier)  is  made  up  by  the  expansion  of  the  air  in  the  lungs  being 
raised  from  71 -3°  to  the  heat  of  the  body.  AVe  have,  then,  the  fol- 
lowing calculation : 

*  In  making  these  computations,  one  can  not  help  noticing  the  equalizing 
influence  of  the  summer  temperatures,  an  effect  increasingly  apparent  as  the  ex- 
treme of  moisture  is  approached.  This  is  in  perfect  harmony  with  the  preference 
to  be  given  to  a  cool  or  cold  temperature  when  desirable  dryness  is  to  be  sought 
for  a  given  invalid. 


Dryness. 
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Yuma.  Jacksonville. 


71-3' 


Mean  temperature  

Weight  of  vapor  with  air  saturated  (Glaisher).  .  8"33  grains 

Mean  relative  humidity   "428 

Air  breathed  in  24  hours   300  cubic  feet. 

Vapor  inhaled  in  24  hours   1,070  grams. 

Vapor  exhaled  in  24  hours,  with  dew-point  at  94°  5,007  grains. 

Vapor  exhaled  more  than  inhaled  in  24  hours.  .  3,937  grains. 


71;3° 
8'33  grains. 
•774 
300  cubic  feet. 
1,934  grains. 
5,007  grains. 
3,073  grains. 


Excess  for  Yuma  over  Jacksonville,  864  grains  a  day. 

The  amount  of  air  breathed  ought  to  be  increased  one  fifth,  on 
account  of  the  increase  of  breathing  due  to  ordinary  exercise.  We 
thus  have  about  2^  ounces,  or  f-  of  a  gill,  more  moisture  exhaled  in 
Yuma  than  in  Jacksonville  each  day. 

Crawford  has  shown  by  experiments  that  the  exhalation  of  car- 
bonic acid  from  the  lungs  is  much  greater  in  low  than  in  high  tem_ 
peratures,  and  Draper  says  twice  as  much  carbonic  acid  is  liberated 
with  a  temperature  of  68°  as  at  106°,  while  Lehmann*  has  likewise 
shown  that  exhalation  of  carbonic  acid  is  greater  in  a  moist  than  a 
dry  atmosphere,  temperature  remaining  the  same.f  Therefore  we  are 
compelled,  in  order  to  favor  the  exhalation  of  carbonic  acid,  to  take 
our  dryness  with  the  favorable  cold  temperature.  This  leads  us  to 
the  more  important  comparison — that  between  warm  moist  and  cold 
dry  air.  It  is  here  that  altitude,  distance  from  the  sea,  etc.,  come  in, 
as  they  produce  both  the  coldness  and  the  dryness  we  need. J; 

Let  us  choose  Denver  and  Jacksonville  for  the  autumn  of  1883, 
and  give  Denver  the  benefit  of  one  fifth  greater  amount  of  air 
breathed,  the  air  there  being  about  one  fifth  rarefied.  This  will 
account  for  the  deeper  and  more  frequent  respirations #  and  the 
corresponding  greater  activity  of  the  heart  in  ordinary  life,  but  not 
for  the  greater  increase  under  severe  exercise,  like  climbing  hills,  etc. 

*  Lehmann,  "Physiological  Chemistry,"  Philadelphia,  1855,  vol.  ii,  p.  414. 

f  Dr.  Lombard,  of  Geneva,  in  a  paper  presented  to  the  International  Congress 
of  Hygiene  (September,  1882),  concludes  that  "in  the  altitudes  the  digestion,  the 
muscular  exercise,  and  the  lowering  of  the  temperature  increase  and  accelerate  the 
exhalation  of  carbonic  acid." 

\  I  have  in  mind  the  excellent  results  obtained  in  a  year's  sojourn  in  Colorado 
by  a  patient  of  mine,  the  daughter  of  a  London  physician,  who  had  wintered  in 
A  giers,  a  very  warm  dry  place,  and  spent  two  winters  at  Davos,  Switzerland,  but 
is  now  decidedly  confirmed  in  favor  of  Colorado  as  a  sanitarium.  The  experience 
of  other  patients,  who  tried  southern  California  and  then  settled  in  Colorado,  also 
strengthens  this  preference  to  be  given  to  dryness  with  a  cool  temperature. 

#  This  allowance  is  equal  to  three  respirations  and  three  to  five  more  cubic 
inches  of  air  inhaled  each  minute. 
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We  will  assume  as  breathing  in  both  places  a  good-sized  man, 
thirty  years  old,  breathing  eighteen  times  a  minute  at  sea-level,  and 
expiring  an  average  of  thirty  cubic  inches  (Dr.  Grehaut),  ordinary 
exercise  included : 


AUTUMN,  1883. 


Mean  temperature  

Weight   at  saturation  for 
grains  in  a  cubic  foot . . . 
Mean  relative  humidity  

Amount  of  air  breathed  in  24  hours 


50-4° 

l  temperature 

4-44 
•501 

933,120  cub.  in., 
or  540  cub.  ft. 

Vapor  inhaled  in  24  hours   1,461  grains 

Yapor  exhaled  in  24  hours  at  94°  dew-point.  . . .  9,013  grains. 
Vapor  exhaled  above  that  inhaled  in  24  hours  . .     7,552  grains. 


Jacksonville. 


71-3° 

8-33 
•774 

777,600  cub.  in., 
or  450  cub.  ft. 
2,901  grains. 
7,510  grains. 
4,599  grains. 


Denver's  excess  in  transpiration,  2,453  grains,  or  5f  ounces,  or  If  gills. 

This  would  amount  to  over  six  ounces,  or  one  and  a  half  gill,  if  the 
considerable  expansion  of  the  air  in  being  raised  in  the  lungs  from 
50°  to  98°  is  accounted  for  at  Denver. 

Denver  and  Cedar  Keys,  compared  in  the  same  way  for  last  win- 
ter, results  in  2,935  grains,  or  If  gill  more  moisture  being  exhaled 
from  the  lungs  in  Denver  than  in  Cedar  Keys.  Now,  I  wish  to  ask, 
Does  it  not  stand  to  reason  that  this  transpiration  of  surplus  vapor  is 
a  most  admirable  vehicle  for  carrying  away  effete  matter,  wasted 
tissue,  and  the  germs  of  disease  (bacilli)  ?  Is  it  a  wonder  that  thirst 
for  fluids,  an  appetite  for  food,  as  well  as  the  ability  to  digest  it,  are 
greatly  increased  in  all  those  who,  coming  to  the  elevated  interior  of 
our  continent,  can  stand  the  strain  without  disturbance  of  the  nervous 
system  ? 

If  the  foregoing  conclusions  are  reasonable,  can  you  not  imagine 
the  decided  influence,  especially  upon  the  respiratory  activity  and 
function,  caused  by  climbing  the  hills  and  mountain-sides  in  Colo- 
rado, when  one  at  sea-level,  walking  at  the  rate  of  three  miles  an 
hour,  consumes  three  times  as  much  air  as  when  at  rest  (Dr.  Edward 
Smith)  ?  * 

In  fine,  do  you  not  think  there  was  good  ground  for  Dr.  John 
Parkin's  statement  in  the  preface  to  the  second  edition  of  his 
brochure  on  "  Climate  and  Phthisis  "  ?  f 

-  The  uniformly  increased  thoracic  capacity  observed  in  young  persons  after 
taking  up  a  residence  in  elevated  regions,  even  to  the  production  of  local  or  gen- 
eral emphysema  in  some  invalids  who  have  had  phthisis  arrested  there  (Dr.  C. 
Theo.  Williams,  London),  is  likewise  explained  by  these  considerations. 

f  Longmans,  Green  &  Co.,  1882. 
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"  As  so  much  ignorance  exists  in  England  on  the  subject  of  cli- 
mate, even  with  medical  men,  and  as  so  many  invalids  are  annually 
subjected  to  what  one  writer  has  termed  medical  transportation,  I  am 
induced  to  publish  another  edition  of  this  work  in  order  to  warn, 
once  more,  consumptive  patients  and  others  of  the  dangers  attendant 
upon  a  sojourn  in  the  south  of  Europe,  and  other  warm  climates 
more  especially." 

Paper. 

THE  EFFECTS  OF  SEA  AIR  UPON  DISEASES  OF  THE  RESPIRATORY 
ORGANS,  INCLUDING  A  STUDY  OF  THE  INFLUENCE  UPON  HEALTH 
OF  CHANGES  IN  THE  ATMOSPHERIC  PRESSURE. 

By  BOARDMAN  REED,  M.  D. 

WHAT  are  the  peculiar  properties  of  sea  air,  and  in  what  respect 
does  it  differ  from  the  atmosphere  upon  mountains  and  in 
other  localities  away  from  the  sea?  These  are  questions  which  it  is 
very  necessary  to  have  clearly  answered  before  any  intelligent  deci- 
sion can  be  reached  as  to  the  probable  result  in  any  given  case  of 
an  ocean  voyage  or  a  sojourn  at  the  sea-side.  The  answer  to  them 
involves  a  study  of  a  purely  scientific  character,  yet  one  of  the  utmost 
practical  importance  to  physicians. 

Ozone,  or  oxygen  in  an  active  electrical  state,  is  an  important 
ingredient  of  the  atmosphere  at  the  sea-shore  as  well  as  in  mountain 
districts,  while  it  is  nearly  absent  from  the  devitalized  air  of  large 
cities.  This  is  the  most  powerful  oxidizing  agent  known,  and  its 
presence  unquestionably  greatly  enhances  the  vigor  and  activity  of 
all  the  vital  processes.  But  both  the  medical  profession  and  the 
general  public  have  been  made  familiar  with  the  value  of  ozone,  to 
which  almost  magical  virtues  have  been  ascribed. 

Another  noteworthy  property  of  sea  air,  which  is  less  generally 
understood  and  appreciated,  is  its  greater  density  as  compared  with 
the  atmosphere  of  most  inland  places  which  have  a  considerable 
altitude.  This  increase  of  density  produces  numerous  effects  upon 
the  human  body.  It  enables  more  oxygen  to  be  taken  into  the 
lungs  with  each  inspiration,  and  thus  increases  oxidation.  The 
atmospheric  pressure  at  the  sea  level  has  been  computed  to  be  about 
fifteen  pounds  to  the  square  inch,  which  amounts  to  from  fourteen 
to  sixteen  tons  upon  the  whole  surface  of  the  human  body.  At  an 
elevation  of  three  and  four  tenths  miles  this  pressure  is  only  one  half 
as  much.    At  even  a  few  hundred  feet  above  the  sea  the  pressure  is 
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materially  less.  Now,  the  change  from  a  high  or  even  medium  alti- 
tude to  the  seaside  involves,  as  one  of  the  most  direct  and  positive 
effects,  an  increase  of  the  pressure  upon  every  square  inch  of  the 
body.  To  this  fact  is  largely  due  the  extraordinary  feeling  of  buoy- 
ancy and  vigor  as  well  as  the  stimulation  of  all  the  nutritive  processes 
which  are  experienced  upon  going  to  the  shore.  Per  contra,  it  is  a 
well-known  fact  that  the  effect  of  the  lessened  pressure  in  very  high 
altitudes  is  distressing  to  human  and  animal  organisms,  and  finally 
destructive  to  them,  as  has  been  demonstrated  by  aeronauts  and  trav- 
elers who  have  explored  the  higher  mountains.  Yertigo,  headache, 
rapid  pulse,  and  loss  of  appetite  are  among  the  earlier  symptoms 
which,  as  the  experimenter  goes  still  higher,  are  intensified  until 
finally  haemorrhages  from  under  the  nails,  the  eyelids,  and  other 
parts,  together  with  severe  dyspnoea,  show  the  increasing  peril  to  life. 

The  congestion  which  may  be  produced  in  a  part  by  a  marked 
lessening  of  the  atmospheric  pressure  upon  it  is  best  shown  by  appli- 
cations of  dry  cups  or  of  the  mechanical  contrivance  known  as  Junod's 
boot. 

A  person,  upon  being  conveyed  rapidly,  as  by  rail  or  balloon,  to 
a  very  high  elevation,  experiences  a  somewhat  similar  congestion  of 
the  entire  exterior  of  the  body,  including  the  respiratory  passages, 
which,  even  to  their  ultimate  ramifications  in  the  alveoli  of  the  lungs, 
are  to  be  considered  as  exterior  parts,  so  far  as  regards  their  relation 
to  changes  in  the  atmospheric  pressure.  In  other  words,  the  interior 
of  the  lungs,  being  in  direct  communication  with  the  air,  is  affected 
by  changes  in  its  density  coincidently  with  the  surface  of  the  body. 
Hence  the  frequency  of  haemoptysis,  as  well  as  other  haemorrhages, 
and  the  danger  to  consumptives  in  very  high  altitudes.  This  danger 
is  greatest,  of  course,  during  the  first  few  hours  or  days  after  being 
conveyed  to  such  a  region,  before  the  pressures  upon  the  exterior  and 
within  the  interior  of  the  body  can  become  equalized.  In  passing 
from  the  higher  to  lower  levels,  and  especially  to  the  lowest,  which 
is  at  the  shore,  these  conditions  are  exactly  reversed.  The  atmos- 
pheric pressure  being  then  increased  upon  the  surface  and  within 
the  lungs,  to  wThich  the  air  has  direct  access,  there  is  an  efflux  of 
blood  from  these  parts  to  the  truly  internal  organs  of  the  body,  such 
as  the  brain,  stomach,  liver,  intestines,  and  kidneys. 

This  moderately  augmented  blood-supply  increases  the  functional 
activity  of  all  such  parts,  while  the  external  organs,  as  the  skin  and 
the  whole  respiratory  tract,  wThich  receive  a  somewhat  diminished 
blood-supply,  find  abundant  compensation  in  the  directly  stimulating 
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effect  of  the  denser  air.  There  being  besides  a  greater  proportion 
of  oxygen  in  its  most  energetic  form,  the  process  of  oxidation  is  ren- 
dered more  active.  It  follows,  then,  that  all  changes  of  climate  in- 
volving decided  changes  of  altitude  disturb  at  first  the  balance  of  the 
circulation. 

Changes  from  a  low  to  a  higher  level  tend  to  cause  a  temporary- 
congestion  of  the  respiratory  tract  and  external  parts,  while  the  con- 
trary change,  such  as  that  to  the  shore,  in  so  far  as  the  altered  atmos- 
pheric pressure  is  concerned,  tends  to.  lessen  congestion  or  inflamma- 
tion in  the  bronchial  tubes  or  lungs,  but  may  produce  a  temporary 
plethora  of  the  interior  organs. 

A  very  interesting  study  of  the  results  of  an  atmospheric  pres- 
sure artificially  increased,  as  in  coffer-dams,  to  three  or  four  times  the 
normal,  has  been  made  by  Dr.  Andrew  H.  Smith,  of  New  York.  He 
found  that  numerous  alarming  and  sometimes  fatal  symptoms  were 
developed  in  persons  exposed  for  several  hours  to  such  enormous 
pressures  but  only  after  they  had  returned  to  the  ordinary  air. 

Another  result  of  the  greater  density  of  the  atmosphere  at  the  sea 
level  is  that  it  ha^  an  augmented  capacity  for  absorbing  and  retaining 
the  heat  of  the  sun.  The  temperature  has  been  found  to  fall  one 
degree  for  every  four  hundred  feet  of  altitude.  Besides,  a  radiation 
of  heat  is  constantly  taking  place  from  such  a  large  body  of  salt  water 
as  the  ocean,  which  is  warmer  in  winter  and  cooler  in  summer  than 
the  surface  of  the  land  adjacent.  Hence  the  air  over  the  sea  or  at  the 
shore  is  usually  warmer  in  winter,  though,  for  the  reason  just  stated, 
cooler  in  summer  than  that  of  interior  places  in  the  same  latitude. 

Another  peculiarity  of  a  strong  sea  air,  such  as  is  breathed  on 
ship-board,  and  at  the  shore  during  a  sea  breeze,  is  that  it  is  always 
moister  than  the  atmosphere  of  inland  places,  and  more  or  less  im- 
pregnated with  saline  particles. 

Much  is  said  about  the  relative  humidity  of  various  seaside  places, 
but  it  may  be  accepted  as  an  axiomatic  fact  that  air  blown  directly 
off  the  sea  anywhere  is  much  moister  at  the  water's  edge  than  the  air 
farther  inland. 

Sea-side  towns  located  at  the  extremities  of  capes,  where  the  wind 
blows  off  large  bodies  of  water  on  nearly  all  sides,  will,  of  course, 
have  a  more  humid  air  than  those  not  so  exposed.  Thus  Atlantic 
City  has  been  found  experimentally  to  have  a  much  drier  air  than 
most  sea-shore  resorts.  This  may  be  partly  due  to  the  trend  of  the 
coast  at  that  point,  and  to  its  distance  from  the  mouth  of  any  large 
river,  since  winds  often  seem  to  focus  at  the  mouths  of  rivers,  and  the 
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stronger  the  winds  from  the  seaward  the  greater  the  degree  of  moist- 
ure. Furthermore,  the  large  extent  of  very  dry,  sandy  barrens  di- 
rectly behind  the  town  causes  the  land  breezes,  which  always  pre- 
vail during  a  part  of  the  time  at  every  point  upon  the  coast,  to  be 
particularly  devoid  of  moisture.  Let  it  be  understood,  then,  that  sea 
air,  whether  at  the  tropics  or  at  the  extreme  north,  is  always  a  dis- 
tinctly moist  air,  and,  notwithstanding  the  prevalent  assumptions 
about  the  value  of  dry  air  in  the  treatment  of  nearly  every  disease, 
there  is  no  doubt  that  to  the  greater  humidity  of  sea  air  are  partly 
due  some  of  the  peculiar  advantages  which  clinical  experience  has 
shown  to  result  from  a  residence  at  the  sea-shore. 

It  is  a  wet  soil  rather  than  a  moist  air  which  is  so  injurious  to 
health,  and  a  considerable  portion  of  our  Atlantic  coast,  including 
that  bordering  the  southern  part  of  New  Jersey,  has  an  exceedingly 
dry,  porous,  sandy  soil,  which  permits  water  to  rapidly  sink  away, 
except  during  spells  of  very  rainy  weather. 

The  mucous  membranes  of  the  respiratory  tract,  then,  are,  dur- 
ing an  ocean  voyage  constantly,  and  at  the  sea-shore  intermittently, 
bathed  with  an  alkaline  and  alterative  spray,  which,  in  case  of  the 
sojourner  at  the  sea-side,  can  be  made  strong  or  mild  accordingly  as 
he  spends  most  of  his  time  at  the  waters  edge  or  some  hundreds  of 
feet  farther  back. 

Still  another  important  consideration  is  that  sea  air — i.  e.,  air 
blown  directly  off  the  ocean — is  pure  in  the  sense  of  being  free  from 
all  noxious  effluvia,  and  especially  from  the  bacteria  which  are  now 
believed  to  cause  so  many  formidable  diseases. 

Thus,  to  briefly  summarize,  it  has  been  shown  that  sea  air  con- 
tains more  ozone,  is  denser  and  therefore  more  invigorating,  as  well 
as  moister  and  purer,  thau  the  atmosphere  of  interior  localities  ;  that 
it  is  also  warmer  in  winter  and  cooler  in  summer  ;  and,  besides,  that 
it  contains  in  suspension  a  very  appreciable  amount  of  saline  particles, 
which  are  alkaline  in  reaction,  and  possessed  of  alterative  virtues.  It 
has  been  shown,  further,  that  the  greater  atmospheric  pressure  at  the 
sea  level  exerts  certain  effects  upon  the  local  blood-supply  of  various 
organs  of  the  body. 

These  facts  being  admitted  as  well  established,  the  therapeutist 
should,  on  a  priori  grounds,  expect  certain  definite  effects  from  sea 
air  upon  patients  afflicted  with  diseases  of  the  respiratory  organs. 
We  might  expect  (1)  in  all  suitable  cases  a  general  tonic  influence,, 
with  increased  appetite  and  improved  assimilation  ;  (2)  we  should 
look  for  a  direct  and  positive  stimulant  and  alterative  impression 
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(sometimes,  doubtless,  too  strongly  stimulant)  upon  the  mucous  mem- 
branes of  the  upper  air-passages,  with,  probably,  the  same  effects  in 
a  less  degree  upon  the  bronchial  tubes  and  alveoli. 

A  large  number  of  invalids,  suffering  with  the  various  affections 
of  the  respiratory  tract,  have  been  seen  by  me  at  Atlantic  City. 
Chronic  nasal  catarrh  is  often  temporarily  benefited  at  that  place, 
particularly  in  summer,  when  sea-bathing  can  be  indulged  in.  The 
effects  of  a  residence  there  during  winter,  as  well  as  summer,  have 
occasionally  produced  considerable  amelioration  of  that  stubborn 
malady  through  the  improvement  in  the  general  nutrition.  But,  so 
far  as  my  experience  goes,  no  actual  cures  of  the  disease  have 
occurred  without  the  help  of  local  treatment. 

Chronic  laryngitis  is  not  uniformly  improved  by  sea  air,  though 
it  is  frequently  benefited  by  a  prolonged  stay  at  the  shore,  and  is 
occasionally  cured  there  with  very  little  treatment. 

Volumes  could  be  filled  with  the  testimony  of  authors  as  to  the 
value  of  sea  air  in  chronic  bronchial  affections.  Some  make  a  dis- 
tinction in  this  regard  between  dry  and  moist  bronchitis,  maintaining 
that  persons  with  the  former  may  expect  most  benefit.  This  does 
not  accord  with  my  observations.  I  have  found  all  forms  of  chronic 
bronchitis,  except  those  associated  with  advanced  cardiac  disease, 
improve  at  the  shore,  as  a  rule,  though  there  have  been  exceptions. 
In  numerous  cases  persons,  who  at  home  regularly  suffer  from  winter 
coughs,  have  escaped  almost  entirely  at  the  locality  mentioned. 

Hay  fever  is  more  of  a  neurosis  than  an  actual  lesion  of  any  re- 
spiratory organ  ;  but  it  will  be  in  order  here  to  note  that  sea  air,  as 
exemplified  at  Atlantic  City,  often  proves  remarkably  curative  in  this 
affection. 

In  spasmodic  asthma  the  results  of  sea  air  might  be  expected  to 
vary  with  the  degree  of  irritability  of  the  respiratory  centers  and 
bronchial  membranes.  Clinical  experience,  in  like  manner,  shows 
variable  results.  Many  subjects  of  spasmodic  asthma  have  entire 
immunity  at  the  same  sea-shore  resort,  while  other  cases  of  appar- 
ently like  character  are  aggravated.  As  has  long  been  observed  with 
this  singular  affection,  there  seem  to  be  no  means  of  determining  in 
advance  what  the  effects  of  any  particular  climate  will  be  upon  any 
individual  case. 

In  vesicular  emphysema  there  has  been  observed  at  the  shore,  as 
would  be  expected,  a  marked  palliation  in  consequence  of  the  greater 
density  of  the  air  and  its  increased  proportion  of  oxygen. 

Dr.  Bartholow  says  :  "  Of  all  the  means  hitherto  proposed  for  the 
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relief  of  emphysema,  nothing  has  approached  compressed  air  in  effect- 
iveness. Indeed,  this  is  the  only  scientific  remedy  which  has  as  yet 
been  brought  forward  for  the  treatment  of  emphysema.  .  .  .  The 
object  of  compressed  air  is  to  relieve  the  breathing  by  supplying 
more  oxygen,  and  it  effects  an  equalization  of  the  blood  in  the 
two  systems  by  redistributing  the  pressure.  By  retarding  the  breath- 
ing and  the  actions  of  the  heart,  the  contractions  are  firmer  and  the 
cavities  are  better  emptied.  The  improved  condition  of  the  blood, 
the  result  of  a  better  supply  of  oxygen  and  increased  excretion  of  car- 
bonic acid,  induces  a  better  state  of  digestion  and  assimilation.  By 
breathing  compressed  air  the  pressure  is  transferred  from  the  venous 
to  the  arterial  system,  and,  while  the  amount  of  blood  on  the  right 
side  is  diminished,  on  the  left  it  is  increased."  * 

Pre-eminently  important  among  the  diseases  of  the  respiratory 
tract  are  those  several  lesions  which  are  conveniently  grouped  under 
the  popular  term  consumption.  These  include  chronic  catarrhal  pneu- 
monia or  caseous  phthisis,  fibroid  phthisis,  and  tubercular  phthisis. 
I  have  noted  the  progress  at  Atlantic  City  of  numerous  cases  of  each 
of  these  forms  of  lung  disease.  My  observations  have  led  me  to  the 
conclusion  that,  as  a  rule,  consumptives  in  the  early  stages,  before 
softening  has  begun,  do  well  at  the  sea-shore,  at  least  in  that  locality. 
The  great  majority  of  such  patients  have  progressed  favorably  during 
their  stay  there.  Quite  a  number  of  persons  having  a  portion  of  one 
lung  consolidated  have  become  permanent  residents  of  the  place  on 
account  of  the  marked  improvement  in  all  their  phthisical  symptoms 
produced  by  the  climate.  In  a  considerable  proportion  of  the  cases 
which  have  continued  under  observation,  the  diseased  process  seems 
to  have  been  arrested.  On  the  other  hand,  where  there  has  been 
much  irritative  fever  with  profuse  night  sweats  at  the  time  of  their 
goino-  to  the  shore,  the  patients  have  not  done  so  well. 

This  has  been  no  doubt  largely  due  to  the  fact  that  such  invalids 
usually  insist  upon  walking  or  being  carried  out  daily,  even  when 
the  most  feverish.  They  and  their  friends  have  nearly  always  gone  to 
the  shore  strongly  impressed  with  the  idea  that  they  must  spend  as 
much  of  their  time  as  possible  in  the  open  air,  and  especially  upon 
the  beach  within  the  influence  of  the  salt  spray,  whereas  such  acute 
exacerbations  as  just  referred  to  demand,  above  all  else,  perfect  rest, 
soothing  treatment,  and  a  not  too  stimulating  air.  Furthermore,  the 
friends  of  the  consumptive  are  apt  to  believe  that,  next  to  walking  or 

*  "Practice  of  Medicine,"  by  Dr.  R.  Bartholow,  New  York,  D.  Appleton  &  Co., 
1881,  p.  393. 
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driving  a  large  part  of  every  day  upon  the  beach,  the  one  thing  need- 
ful is  to  force  as  much  strong  food  into  the  stomach  as  it  can  possi- 
bly retain,  whereas  during  the  continuance  of  hectic  fever  in  phthisis, 
as  in  other  febrile  conditions,  a  carefully  selected  diet,  not  exceeding 
either  in  quality  or  in  quantity  what  can  be  easily  digested  and  assimi- 
lated, is  absolutely  indispensable  to  a  cure,  or  even  improvement. 
When  such  patients  have  been  willing  to  submit  to  a  rational  treat- 
ment at  the  shore,  including  rest  in  bed  during  the  periods  of  excited 
circulation,  the  febrile  symptoms  have  often  been  controlled,  and  then, 
during  the  quiescent  period  ensuing,  exercise  in  the  open  air  with 
judicious  feeding  and  a  generally  stimulating  treatment  has  proved 
serviceable. 

A  few  exceptional  cases  of  phthisis  which  had  advanced  to  the 
formation  of  cavities  have  been  observed  to  pursue  a  favorable  course 
at  Atlantic  City.  These  have  been  of  a  slow,  chronic  type,  and  the 
patients  have  been  under  persevering  treatment,  including  usually  a 
somewhat  active  counter-irritation  over  the  diseased  portion  of  the 
lung.  They  have  been  persons  possessed  of  strong  hearts  and  good 
stomachs,  capable  of  tolerating  cod-liver  oil  and  the  hypophosphites. 

Under  less  favorable  conditions,  however,  consumptives  in  whose 
lungs  cavities  have  formed  go  down  rapidly  there  as  elsewhere.  One 
case  may  illustrate  the  different  progress  at  the  shore  of  phthisis  in 
its  early  and  late  stages :  A  young  lady  of  eighteen  went  from  New 
York  to  Atlantic  City  in  the  spring  of  1882.  Dr.  Loomis  had  seen 
her  in  consultation,  and  diagnosticated  consolidation  at  one  apex., 
She  improved  remarkably  during  a  sojourn  of  a  month  or  more, 
gaining  in  flesh  and  strength  and  almost  losing  her  cough  entirely. 
She  spent  the  summer  in  some  mountain  region  and  returned  to 
New  York  in  the  fall.  The  following  March  she  went  to  Atlantic 
City  in  a  deplorable  condition.  She  had  a  cavity  at  one  apex,  and 
a  recent  patch  of  infiltration  at  the  other.  There  was  profuse  puru- 
lent expectoration,  with  high  fever,  which  had  been  much  aggravated 
by  even  the  short  journey  from  New  York.  Besides,  the  stomach  had 
broken  down  and  there  were  indications  of  tubercular  deposit  in  the 
bowels.    She  sank  rapidly,  and  died  within  three  weeks. 

My  observations  in  this  regard  are  in  the  main  confirmatory  of  the 
statements  of  the  leading  modern  authorities  on  climate  in  the  treat- 
ment of  phthisis.  Nearly  every  recent  author  of  any  note  who  has 
made  a  study  of  the  subject  bears  testimony  to  the  value  of  sea  air 
in  pulmonary  disease  when  resorted  to  in  time.  Dr.  Madden,  in  his 
■''Health  Resorts  of  Europe  and  Africa,"  says:  "With  few  excep- 
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Hons,  the  localities  resorted  to  in  winter  by  consumptive  patients  are 
situated  on  the  sea;  and  certainly  this  predilection  is  well  founded, 
for  such  situations  are  more  equable  in  temperature,  being  cooler  in 
summer  and  warmer  in  winter,  and  less  subject  to  sudden  transitions 
or  great  extremes  of  temperature  than  inland  places.  As  a  general 
rule,  therefore,  I  would  select  a  locality  on  the  sea- shore  for  the  resi- 
dence of  consumptive  patients."  * 

Professor  John  Hughes  Bennett,  f  in  Reynolds's  "System  of 
Medicine,"  recommends  numerous  climates  as  particularly  suited  to 
consumptives,  all  of  them  being  either  sea-coast  regions  or  islands  in 
the  sea. 

Dr.  John  Parkin, J  in  his  work  on  "  Climate  and  Phthisis,"  con- 
demns most  of  the  southern  resorts  prescribed  by  writers,  and  main- 
tains that  cold  climates  rather  than  warm  ones  are  the  best  for 
phthisis,  yet  has  a  kind  word  to  say  in  favor  of  several  of  the  Eng- 
lish sea-coast  towns  as  offering  a  prospect  of  benefit  to  consumptives 
during  certain  times  of  the  year. 

Tanner,*  in  his  "  Practice  of  Medicine,"  first  cautions  against  a 
change  of  climate  after  the  beginning  of  softening  or  the  formation 
of  cavities,  and  then  proceeds  to  recommend  as  desirable  residences 
for  consumptives  a  long  list  of  sea-side  places. 

To  go  further  back,  the  illustrious  Laennec,||  the  father  of  aus- 
cultation, himself  bore  emphatic  testimony  to  the  usefulness  of  sea 
air  in  phthisis. 

Dr.  B.  W.  Richardson,  in  his  "  Preventive  Medicine,"  says : 
"The  influence  of  a  seafaring  life  .as  a  preventive  of  phthisis  has 
been  a  matter  of  important  observation.  In  1856,  Boudin  showed 
that  while  the  deaths  from  consumption  in  the  British  army  were, 
in  the  Line,  8*9  in  1,000  men,  and  in  the  Guards  12-5  in  1,000 
men,  in  the  British  navy,  1830  to  1856,  inclusive,  the  deaths  from 
phthisis  were  1*76  in  1,000  men."  A 

*  "Health  Resorts  of  Europe  and  Africa,"  by  Dr.  T.  M.  Madden,  Philadelphia, 
Lindsay  &  Blakiston,  1876,  p.  7. 

f  "System  of  Medicine,"  by  Dr.  J.  E.  Reynolds,  Philadelphia,  H.  C.  Lea,  1880, 
vol.  ii,  p.  137. 

%  "  Climate  and  Phthisis,"  by  Dr.  John  Parkin,  London,  Longmans  Green  & 
Co.,  1S75. 

#  "Practice  of  Medicine,"  by  Dr.  T.  H.  Tanner,  Philadelphia,  Lindsay  &  Blak- 
iston, 1874,  p.  503. 

I  "Treatise. on  Diseases  of  the  Chest,"  etc.,  by  Dr.  R.  H.  T.  Laennec,  New 
York,  Samuel  Wood  &  Sons,  1830,  p.  374. 

A  "  The  Field  of  Disease,"  by  Dr.  B.  W.  Richardson,  H.  C.  Lea's  Son  &  Co 
Philadelphia,  1884,  p.  558. 
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These  citations  might  be  almost  indefinitely  extended,  but  the 
foregoing  are  enough.  The  accumulated  experience  of  all  the  cen- 
turies back  to  the  time  of  Hippocrates  points  to  the  conclusion  that 
sea  air  is,  in  some  measure,  a  prophylactic  against  pulmonary  phthi- 
sis ;  that  it  may  prevent  the  development  of  incipient  case^  under 
favorable  conditions,  and  that  it  often  proves  beneficial  in  the  disease 
even  when  fully  established,  though  not  usually  advantageous  after 
softening  begins. 


THE  USE  OF  COMPRESSED  AND  RAREFIED  AIR,  AS  A  SUBSTITUTE 
FOR  CHAXGE  OF  CLIMATE,  IX  THE  TREATMENT  OF  PULMONARY 
DISEASES. 


HE  great  desideratum  in  exiling  poitrinaires  is  to  secure  to  them 


J-  an  opportunity  of  being  in  the  open  air,  so  that  their  lungs 
shall  have  a  proper  respiratory  diet.  Such  pabulum,  taken  naturally, 
is  far  superior  to  any  artificial  administration.  But,  for  the  benefit 
of  individuals  whose  lack  of  money  or  whose  domestic  duties  pre- 
clude their  resort  to  a  temperate  climate,  there  is  a  substitute  in 
periodic  inhalations  of  air  subjected  to  modifications  of  pressure.  In 
many  cases  fully  as  much  good  can  be  secured  by  this  treatment  as 
by  change  of  climate,  and  in  a  few  much  more;  though,  in  the  vast 
majority  of  cases  in  which  change  of  climate  is  advisable,  it  is  but 
a  poor  substitute.  Its  efficacy,  however,  has  never  been  appreciated 
in  the  United  States,  although  fully  recognized  in  Europe,  especially 
on  the  continent. 

For  some  twenty  years  I  have  made  occasional  resort  to  this 
method  of  treatment  as  suitable  cases  presented ;  but  special  lines 
of  practice  have  so  closely  occupied  time  and  thoughts  that  the 
method  has  never  been  pushed  for  the  purpose  of  attracting  patients, 
while  little  has  been  contributed  by  me  to  the  literature  of  the  sub- 
ject, save  that  written  in  the  two  editions  of  my  "  Treatise  on 
Inhalation"  (Philadelphia,  1867  and  1876). 

The  time  required  for  the  proper  administration  of  an  inhalation 
of  compressed  or  rarefied  air — from  twenty  to  thirty  minutes — is 
too  great  for  a  busy  practitioner  to  bestow  daily,  or  twice  a  day, 
upon  individual  patients ;  and  it  is  only  by  massing  patients,  and 
having  them  inhale  simultaneously  from  a  number  of  apparatus,  that 
this  department  of  practice  can  be  rendered  sufficiently  remunera- 
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live  to  attract  careful  supervision.  Hence  it  is  mainly  confined  to 
institutions  fitted  up  for  the  purpose,  and  has  not  become  incor- 
porated into  private  practice.  Patients  whose  means  permit  them 
to  purchase  apparatus  for  their  own  use  can  be  instructed  how  to 
take  their  inhalations  at  home;  and  the  method  of  treatment  will 
begin  to  receive  the  professional  attention  it  merits  whenever  ap- 
paratus of  moderate  cost  can  be  supplied  for  this  purpose.  Hither- 
to the  apparatus  constructed  with  this  view  have  been  too  costlv 
and  too  cumbersome.  An  approach  to  a  suitable  contrivance  for  in- 
haling compressed  air  has  been  made  in  my  own  office  by  the  com- 
bined efforts  of  my  brother,  Dr.  Solomon  Solis-Cohen,  and  Mr. 
Charles  Richardson,  physicist  in  Queen  &  Co.'s  establishment,  Phila- 
delphia. 

This  apparatus,  like  that  of  Waldenburg  and  some  others,  utilizes 
the  gasometer  principle — a  principle  which  years  of  experimentation 
wTith  different  methods  have  convinced  me  is  the  best  adapted  to  the 
purpose.  By  weighting  the  inner  cylinder  (air-chamber)  at  the  bot- 
tom, accurately  adjusting  its  diameter  to  that  of  the  outer  one  (water- 
chamber),  and  pumping  the  air  into  it  by  means  of  a  foot-bellows, 
the  cumbersome  arrangement  of  ropes  and  pulleys  is  done  away  with, 
and  the  size  of  the  machine  considerably  reduced.  One  of  these 
instruments  (Fig.  1),  which  has  been  in  office  use  more  than  six 
months,  consists  of  an  inner  hollow  cylinder  12  inches  in  diameter 
and  20  inches  *  high,  open  at  the  bottom,  but  having  two  shelves, 
as  it  were,  upon  which  to  rest  the  weights — as  if  the  cylinder  had 
been  covered  in,  top  and  bottom,  and  a  longitudinal  strip  cut  out 
of  the  middle  of  the  base.  The  outer  cylinder,  open  at  the  top,  is 
just  enough  larger  than  the  inner  cylinder  to  enable  the  latter  to  slide 
up  and  down  in  it  without  grooves  or  flanges  upon  either.  A  rim 
upon  the  inner  cylinder  prevents  it  from  sinking  quite  to  the  bot- 
tom of  the  water-chamber — a  preservative  device.  A  tank  to  catch 
the  water  displaced  by  pressure  is  placed  around  the  outer  cylinder, 
reaching  about  half  way  down,  and  communicating  with  the  cylin- 
der by  means  of  a  row  of  holes  bored  in  the  cylinder  at  the  level 
of  the  base  of  the  tank.  The  diameter  of  the  upper  rim  of  the  tank 
is  16  inches.  A  line  painted  on  the  outer  cylinder  indicates  the 
water  level,  and  a  line  painted  on  the  inner  cylinder  indicates  how 
high  it  may  be  pumped  without  being  thrown  out  of  the  water. 
Both  of  these  points,  while  susceptible  of  calculation,  are  conveni- 

*  A  machine  18  inches  high  can  be  used  ;  one  24  inches  high  w  ill  give  better 
mechanical  results. 
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ently  ascertained  by  experiment  with  the  highest  pressure  intended 
to  be  used. 

The  weights  are  of  lead,  segments  of  circles  in  shape,  so  as  to 
assist  in  maintaining  the  equilibrium  of  the  inner  cylinder.  A  very 
simple  calculation  will  give  the  proper  weight  for  every  fraction  of 
an  atmosphere  intended  to  be  used.*  Thus,  with  an  air-chamber  of 
12  inches  diameter,  upon  which  there  is  an  atmospheric  pressure  of 
about  1,696*50  pounds,  we  should  need,  in  round  numbers: 

For      of  an  atmosphere,  24  J  pounds. 

For^V    "  "  28£  « 

For-^V    "  "  34 

For  ^    -  "  42|  « 

The  inner  cylinder  weighs  a  little  over  four  pounds.  Placing 
on  its  shelves  twenty  pounds,  we  augment  the  pressure  by  ^  of  an 
atmosphere,  and  the  additional  weights  are  placed  atop  of  it  as  re- 
quired. A  gauge  may  be  attached  at  a  slight  additional  expense  ; 
but  it  is  unnecessary,  as  the  pressure  is  verified  by  the  manufacturer 
before  delivery  of  the  apparatus.  Of  course,  the  top  of  the  inner 
cylinder  is  pierced  with  two  holes,  into  which  are  fitted  two  goose- 
necks— one  for  the  attachment  of  the  tube  from  the  bellows,  the 
other  for  the  attachment  of  the  tube  to  the  stop-cock  and  mouth- 
piece— Walden burg's  being  at  present  employed  in  the  absence  of 
a  better  form.  The  water  may  be  run  in  through  either  of  these 
pipes,  and  drawn  off  by  means  of  a  stop-cock  at  the  bottom  of  the 
outer  cylinder.  When  it  is  desired  to  cleanse  the  apparatus,  the 
inner  cylinder  may  easily  be  lifted  out.  The  expense  of  the  gasome- 
ter, weights,  bellows,  and  tubing  is  in  the  neighborhood  of  twenty 
dollars ;  but  the  manufacturers  think  that,  if  sufficient  demand  exists 
to  warrant  making  the  apparatus  in  quantity,  this  figure  can  be 
reduced  to  fifteen  dollars.  The  accompanying  diagrams  will  render 
the  description  of  the  apparatus  clearer. 

The  immediate  effect  of  inhaling  compressed  air  is  to  dilate  the 
lungs  and  thorax  to  a  greater  extent  than  can  be  accomplished  by 
the  deepest  possible  voluntary  inspiration  at  the  ordinary  pressure. 
The  inspiratory  portion  of  the  respiratory  act  is  thus  greatly  facili- 
tated. To  avoid  rupture  of  the  air-cells,  it  is  not  safe,  especially  with 
invalids,  to  employ  a  greater  pressure  than  from  g1^  to  additional 
atmospheric  pressure  at  first,  gradually  increased  to  -j^  or  The 
-jq-  additional  pressure  need  never  be  exceeded.    This  method  of 


*  This  has  been  ascertained  by  experiment  to  be  the  best  size. 
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treatment  is  indicated  in  early  phthisis,  in  chronic  bronchitis,  in  the 
partial  collapse  of  lung  sometimes  following  pneumonias,  and,  in  fact, 
f 


Fig.  2.— Section  showing  the  method  of  weighting  the  inner  cylinder.  At  the  level  of  the 
arrow,  A,  a  row  of  holes  is  hored  through  the  outer  cylinder  to  permit  the  escape  of 
water. 

in  all  cases  in  which  it  is  desirable  to  augment  the  vital  capacity  of 
the  lungs,  except  in  those  instances  where  there  exists  a  strong  dis- 
position to  haemorrhage.  As  the  increased  pressure  on  the  intratho- 
racic organs  increases  the  general  intravascular  pressure,  it  is  easy  to 
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understand  that  such  treatment  is  imprudent  in  individuals  disposed 
to  haemoptysis,  haematemesis,  epistaxis,  haemorrhoids,  or  other  blood- 
loss. 

The  immediate  effect  of  expiration  into  compressed  air  is  to  im- 
pede that  portion  of  the  respiratory  act.  This  will  tend  to  dilate 
the  air-cells  and  rectify  collapsed  lung  by  backward  pressure,  so  to 
speak,  thus  accomplishing  the  same  results  as  inspiration-  of  com- 
pressed air.  The  only  advantage  gained  is  in  the  muscular  effort 
necessary  to  breathe  into  compressed  air,  and  this  can  be  well  utilized 
in  cases  in  which  it  may  be  an  object  of  importance  to  increase  the 
power  of  the  respiratory  muscles  by  systematic  gymnastic  exercise. 
For  weak  patients  the  method  is  unsuitable.  Tendency  to  haemor- 
rhage is  a  contra-indication  for  the  process. 

The  immediate  effect  of  inspirations  of  rarefied  air  is  by  diffusion 
to  tend  to  diminish  the  pressure  of  the  air  in  the  lungs.  The  greater 
pressure  of  the  atmosphere  externally  is  demonstrated  by  recession  of 
the  intercostal  parietes,  and  of  the  soft  parts  above  and  below  the 
sternum.  The  method  thus  acts  as  a  gymnastic  exercise  for  the  mus- 
cles of  respiration.  The  special  therapeutic  effect  approaches  that 
produced  by  residence  at  high  latitudes,  for  which  in  certain  cases 
it  may  prove  an  acceptable  substitute. 

The  immediate  effect  of  expirations  into  rarefied  air  is  to  ex- 
haust a  portion  of  the  residual  air  in  the  lungs  and  thus  favor  the 
collapse  of  the  distended  air-cells.  The  indication  for  the  practice 
of  the  method  is  found  in  asthma  and  in  pulmonary  emphysema. 
And  here  I  believe  the  home  treatment  by  apparatus  is  often  more 
efficacious  than  change  of  climate. 

Had  the  pressure  of  other  duties  permitted,  these  remarks  would 
have  been  extended,  and  the  value  of  the  various  plans  of  treatment 
would  have  been  illustrated  by  the  records  of  typical  cases.  Even 
in  the  study  of  pulmonary  diseases  alone,  we  need  to  consider  the 
effects,  both  immediate  and  mediate,  upon  the  heart  and  circulatory 
system  in  general,  produced  by  the  use  of  these  methods.  The  sys- 
temic effects,  too,  such  as  increased  appetite  and  improved  digestive 
powers,  in  some  cases  of  phthisis,  deserve  a  modicum  of  attention. 
But  the  writer's  object  has  been  accomplished  in  simply  recalling 
attention  to  a  neglected  therapeutic  art,  in  the  hope  that  some  of 
those  present,  or  some  of  those  who  may  read  the  report  of  the 
papers  presented  at  this  meeting,  may  be  incited  to  study  the  sub- 
ject more  thoroughly. 

It  may  be  added,  in  conclusion,  that  auscultation  and  percussion 
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during  respiration  of  air  subjected  to  compression  or  rarefaction 
bring  out  in  relief  special  phenomena  obscure  or  doubtful  under  the 
ordinary  methods  of  auscultation  and  percussion,  while  some  sounds 
are  evolved  which  otherwise  escape  detection  altogether. 

Paper. 

THE  RELATION  OF  LARYNGEAL  TO  PULMONARY  DISEASES. 
By  F.  H.  BOSWORTH,  M.  D. 

THIS  topic  was  one  among  the  list  of  suggested  subjects  for 
papers  to  be  read  at  our  meeting,  and,  at  the  request  of  a 
member  of  the  committee,  I  have  prepared  a  brief  resume  of  the 
question  from  the  point  of  view  that  there  is  very  little  practical 
connection  between  diseases  of  the  larynx  and  diseases  of  the  lungs. 
As  to  syphilis  of  the  larynx,  I  believe  it  has  never  been  maintained 
that  there  is  any  connection  between  it  and  pulmonary  disease.  A 
very  large  number  of  these  cases  come  under  my  observation  each 
year  at  my  clinic,  and  I  have  never  yet  seen  a  single  case  in  which 
any  involvement  of  the  deeper  air-passages  could  be  traced  to  the 
morbid  condition  in  the  larynx.  Syphilitic  disease  of  the  lung  I  have 
never  met  with,  but  in  the  few  cases  reported  there  is  not,  so  far  as 
I  recall,  a  single  case  in  wrhich  the  pulmonary  affection  was  compli- 
cated by,  or  seemed  to  give  rise  to,  any  laryngeal  outbreak  of  the 
disease. 

The  same  also  may  be  said  of  carcinoma,  lupus,  and  scrofula. 
The  whole  question,  then,  narrows  itself  down  to  catarrhal  laryngitis 
and  tuberculosis  of  the  larynx.  Acute  catarrhal  laryngitis  I  regard 
as  a  symptom  of  chronic  laryngitis ;  in  other  words,  the  course  of 
the  chronic  affection  is  characterized  by  recurrent  attacks  of  mild 
acute  inflammation,  which  I  think  rarely  if  ever  occur  unless  there 
is  a  previously  existing  chronic  disease. 

Chronic  laryngitis  has  filled  a  very  large  page  in  the  literature 
of  throat  affections.  Thirty  years  ago  Garcia  published  his  suc- 
cessful attempt  to  examine  the  larynx  by  ocular  inspection  during 
life,  and  thus  gave  a  name  to,  and  inaugurated  the  new  specialty  of, 
laryngology,  setting  a  fashion  which  we  have  followed  to  the  present 
day  of  basing  our  diagnoses  on  the  results  of  a  laryngoscopic  exami- 
nation, and  restricting  our  therapeutic  measures  to  topical  agents 
applied  directly  to  the  laryngeal  mucous  membrane. 

What  is  chronic  laryngitis  ?    Previous  to  the  introduction  of  the 
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laryngoscope  it  was  a  very  commonly  made  statement  that  chronic 
laryngitis  was  due  to  syphilis  or  tuberculosis.  I  have  even  seen  this 
statement  made  quite  recently.  That  this  assertion  is  utterly  with- 
out foundation  I  need  scarcely  state.  Syphilis  in  the  larynx  gives 
rise  to  certain  definite,  distinctive,  and  unmistakable  lesions,  such 
as  mucous  patches,  superficial  ulceration,  deep  ulceration,  etc. ;  but 
these  lesions  are  in  no  sense  of  the  word  inflammatory  in  character. 
So,  also,  in  regard  to  tubercular  disease  of  the  larynx.  This  is  a 
specific  morbid  process,  characterized  by  the  development  of  cer- 
tain changes  in  the  laryngeal  mucous  membrane  which  lead  to 
ulceration  and  destruction  of  tissue ;  but  these  changes,  whatever 
else  they  may  be,  certainly  do  not  constitute  an  inflammatory  process. 

Chronic  laryngitis,  then,  is  neither  a  syphilitic  or  a  tubercular  dis- 
ease ;  it  is  a  simple  catarrhal  inflammation  of  the  mucous  membrane 
lining  the  larynx.  The  larynx,  as  tbe  apparatus  by  which  the  voice 
is  produced,  is  an  organ  of  much  importance  in  the  economy.  It  is- 
also  of  importance  with  regard  to  the  function,  which  somewhat 
adventitiously  belongs  to  it,  by  which  the  glottis  is  opened  with  each 
act  of  inspiration — the  so-called  respiratory  function  of  the  larynx. 
As  constituting  a  portion  of  the  respiratory  tract  which  is  liable  to 
become  the  seat  of  a  catarrhal  inflammation,  I  think  its  importance 
has  been  much  over-estimated,  for  it  constitutes  a  comparatively- 
small  portion  of  the  respiratory  tract.  The  trachea  is  lined  by  a 
mucous  membrane  which,  in  superficial  area,  is  from  six  to  eight 
times  greater  than  that  of  the  larynx,  and  a  catarrhal  tracheitis  I 
regard  as  of  more  serious  import  than  a  laryngitis,  and  as  giving 
rise  to  symptoms  of  a  more  troublesome  character,  and  yet  tracheitis 
is  rarely  made  a  subject  of  clinical  study.  The  symptoms  of  a  catar- 
rhal inflammation  are  hyperemia,  over-secretion,  swelling,  and,  as  the 
case  may  be,  interference  with  function. 

Hypera3mia  in  the  larynx  in  itself  does  not  give  rise  to  any- 
marked  symptoms.  Swelling  or  tumefaction  is  never  present  in  a 
simple  catarrhal  laryngitis  to  an  extent  sufficient  alone  to  cause 
other  than  some  interference  with  phonation,  or  impairment  of 
voice. 

Over-secretion  is  one  of  the  symptoms  of  laryngitis,  and  yet  the 
laryngeal  mucous  membrane,  even  in  a  state  of  chronic  inflamma- 
tion, possesses  but  a  limited  capacity  for  over-secretion.  In  the 
nasal  cavities  we  find  a  mucous  membrane  which  is  endowed  with  a 
peculiar  and  very  numerous  set  of  glands  which  pour  out  a  most 
abundant  seromucous  supply.  This  is  demanded  in  order  that  in 
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each  act  of  respiration  the  air  which  reaches  the  lungs  may  be  so 
far  charged  with  moisture  that  it  shall  not  rob  the  mucous  mem- 
brane of  the  larynx  and  lower  air-passages  of  its  moisture,  and 
thus  produce  irritation.  The  point  which  I  wish  to  emphasize  is, 
that  the  air  which  reaches  the  larynx  and  lower  passages  must 
be  saturated  or  so  far  charged  with  moisture  that  it  will  not  take 
up  any  moisture  from  these  parts.  This  moisture  must  be,  and  is 
normally,  supplied  by  the  nasal  membrane.  When  we  remember  that 
we  take  breath  about  twenty-five  thousand  times  daily,  we  can  form 
a  proper  estimate  of  the  amount  of  secretion  which  normally  must 
be  poured  out  by  the  nasal  mucous  membrane.  In  the  larynx,  on 
the  other  hand,  the  amount  of  normal  secretion  is  small.  All  that 
nature  demands  here  is  that  the  mucous  glands  and  follicles  shall 
pour  out  upon  the  surface  of  the  membrane  sufficient  mucus  to  keep 
it  in  a  soft,  moist,  and  pliable  condition,  and  this  demand  is  easily 
supplied.  In  a  chronic  inflammation  this  normal  secretion  is,  to  an 
extent,  increased,  perhaps,  but  this  is  limited,  because  the  capacity 
for  secretion  is  limited. 

Again,  in  regard  to  the  impairment  of  function.  Nature  has 
endowed  us  with  organs  capable  of  doing  far  more  work  than  they 
are  ordinarily  called  upon  to  perform.  This  is  true  of  most  organs 
of  the  body,  and  is  true  of  the  larynx.  The  great  function  of  the 
larynx  is  in  phonation,  and  yet,  as  a  rule,  the  ordinary  function  of 
phonation  is  not  interfered  with  by  a  simple  chronic  laryngitis. 
Probably  a  majority  of  those  present  to-day  have  chronic  laryngitis, 
more  or  less  well  marked,  and  yet  few  of  us  are  conscious  of  any 
marked  impairment  of  function  therefrom.  The  singing  voice  calls 
into  use  the  highest  capacity  of  the  larynx,  and,  therefore,  demands 
that  the  laryngeal  mucous  membrane  shall  be  absolutely  in  a  con- 
dition of  health,  and  hence,  in  the  singer,  a  chronic  laryngitis  be- 
comes a  matter  of  serious  import,  but  serious  only  to  the  voice.  A 
chronic  catarrhal  laryngitis,  then,  in  itself  as  a  disease,  is  a  compara- 
tively trivial  matter.  I  mean  by  this  that,  if  we  confine  our  atten- 
tion entirely  to  the  laryngeal  membrane,  we  find  that  the  symptoms 
which  may  arise  from  the  morbid  process  are  of  slight  importance. 
Furthermore,  I  think  some  light  is  thrown  on  the  subject  if  we  glance 
at  the  literature  of  its  treatment.  Pretty  much  all  of  the  mineral 
and  vegetable  astringents  in  the  Pharmacopoeia  have  been  recom 
mended  for  its  cure,  in  solutions  of  all  grades  of  strength;  and 
sprays,  brushes,  sponges,  probangs,  and  other  devices  have  been  used 
for  carrying  these  agents  to  the  affected  parts.    In  a  standard  work 
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published  within  four  years,  I  have  even  seen  recommended  the 
application  of  a  saturated  solution  of  nitrate  of  silver.  This  latter 
suggestion  would  certainly  seem  to  indicate  that  all  other  measures 
were  inefficacious,  for  one  would  scarcely  dare  resort  to  this  treat- 
ment unless  as  the  very  last  resort.  I  once  saw  a  patient — a  physi- 
cian— in  whose  larynx  a  one-hundred-and-twenty-grain  solution  of 
nitrate  of  silver  had  been  used,  and  his  condemnation  of  it  was  most 
emphatic. 

At  a  recent  meeting  of  laryngologists  I  listened  to  a  discussion 
on  the  treatment  of  catarrhal  laryngitis,  the  only  practical  interest  in 
which  was  the  candor  and  unanimity  with  which  the  conclusion  was 
reached  of  the  inefficacy  of  local  applications  to  the  larynx  in  this 
affection. 

Chronic  catarrhal  laryngitis,  then,  I  believe  to  be  really  a  symp- 
tom rather  than  a  disease.  It  is  one  of  the  results  and  accompani- 
ments of  catarrhal  inflammation  of  the  nasal  mucous  membrane, 
rather  than  a  morbid  process  commencing  in  the  laryngeal  cavity. 
Many  of  the  prominent  symptoms  which  are  often  referred  to  the 
larynx  are  really  to  be  directly  traced  to  the  nasal  disorder.  Just 
how  this  occurs  I  need  not  describe  at  length.  The  prominent  cause 
of  the  laryngeal  catarrh  is  in  the  interference  with  nasal  respiration. 
Any  of  the  causes  which  give  rise  to  nasal  stenosis  will,  sooner  or 
later,  cause  laryngitis  by  the  habitual  mouth-breathing  to  which  it 
gives  rise ;  the  dry,  cold,  and  impure  air  reaching  the  larynx  soon 
causes  irritation  and  morbid  changes  in  the  membrane.  The  ex- 
cessive secretion,  also,  from  the  nasal  chambers,  making  its  way  into 
the  fauces,  passes  down  into  the  larynx,  and  acts  as  an  additional 
source  of  irritation,  and  is,  I  think,  often  the  source  of  the  expecto- 
rated mucus  which  is  supposed  to  be  secreted  by  the  larynx. 

The  extension  of  a  catarrhal  inflammation  from  the  nasal  passages 
to  the  larynx  by  direct  continuity  of  tissue  has  been  regarded  as  a 
frequent  occurrence ;  but  the  more  I  see  of  these  cases  the  more  I 
am  disposed  to  think  that  this  does  not  occur.  The  mucous  mem- 
brane of  the  lower  pharynx,  through  which  the  inflammatory  process 
is  supposed  to  extend,  is  not  a  part  of  the  air-passages  properly,  but 
is  rather  a  part  of  the  food-tract.  It  is  covered  with  pavement  epi- 
thelium, the  air-passages  being  lined  with  cylindrical  epithelium,  and 
presents  a  hard,  resisting  surface,  designed  to  admit  with  impunity 
the  passage  of  hard  and  often  rude  masses,  which  would  be  most 
irritating  to  the  air-passages.  Moreover,  if  the  pharyngeal  mem- 
brane is  examined  carefully,  I  think  you  will  agree  with  me  in  say- 
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ing  that  chronic  pharyngitis,  as  involving  the  lower  pharynx,  is  a 
comparatively  rare  disease. 

As  the  result  of  a  nasal  stenosis,  then,  with  mouth-breathing, 
and  of  over-secretion .  from  the  nasal  passage,  a  chronic  laryngitis 
develops  as  a  symptom  merely,  and  rarely,  if  ever,  as  a  primary 
disease.  In  former  years,  when  I  treated  this  affection  as  a  primary 
affection  and  made  local  applications  to  the  laryngeal  cavity,  I  gave 
temporary  relief,  and  no  more.  And  in  this,  I  think,  my  experience 
was  that  of  most  others. 

In  the  past  three  years  I  do  not  recall  a  single  case  of  chronic 
laryngitis  which  has  not  been  cured.  During  this  period  I  have 
entirely  abandoned  all  local  applications  to  the  larynx,  and  have 
treated  the  nasal  disorder  which  I  have  found  to  be  present  in 
every  case.  In  other  words,  I  never  succeeded  in  curing  a  case  of 
chronic  laryngitis  until  I  commenced  the  practice  of  letting  the  larynx 
absolutely  alone.  I  do  not  mean  to  say  that  I  have  made  no  topical 
application  to  the  larynx  in  this  time.  I  have  done  so  not  infre- 
quently, but  only  as  a  matter  of  temporary  relief,  and,  perhaps,  at 
the  solicitation  of  the  patient.  Several  of  these  cases  have  been 
those  of  professional  singers  whose  voices  were  breaking  down  as 
the  result  of  laryngeal  catarrh.  The  restoration  of  voice  in  each 
case  was  complete.  This,  I  think,  is  to  be  regarded  as  a  perfect  test 
of  the  completeness  of  the  cure. 

In  many  cases,  then,  and  I  certainly  believe  they  are  a  very  large 
majority,  if  not  all,  chronic  laryngitis  is  a  symptom  rather  than  a 
disease,  regarding  a  symptom  as  a  diseased  condition  which  is 
caused  by  some  morbid  process  which  has  set  in  primarily  else- 
where and  is  only  remedied  by  treating  its  source  or  cause ;  while  a 
disease  is  a  morbid  condition  which  affects  the  part  primarily,  and 
is  remedied  by  directing  measures  to  that  part.  If  this,  then,  is  the 
correct  view,  the  effect  of  a  chronic  laryngitis  upon  the  lung-tissue 
is  but  slight.  A  morbid  condition  of  the  lungs  may  possibly  give 
rise  to  a  mild  laryngeal  catarrh,  but  the  latter  disease  is  of  so  trivial 
a  character,  and  is  so  completely  masked  by  the  more  serious  pul- 
monary disorder,  that  it  can  scarcely  be  said  to  complicate  it.  The 
cause  of  the  laryngitis  is  to  be  found  in  the  constant  and  abnormal 
irritation  which  is  kept  up  in  the  larynx  by  the  cough  which  accom- 
panies the  lung  disorder.  That  the  constant  bathing  of  the  larygneal 
membrane  by  the  more  or  less  offensive  discharge  from  the  lung  is  a 
source  of  laryngeal  disease,  as  stated  by  Louis,  is  very  questionable. 
The  answer,  then,  to  the  question  of  the  relation  between  catarrhal 
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laryngitis  and  pulmonary  disease,  I  think,  may  be  given  with  some 
positiveness.    The  relation  is  but  very  slight. 

There  is  but  one  other  question  to  which  reference  has  been  made, 
and  that  is  concerning  tubercular  disease  of  the  larynx.  About  30 
per  cent,  of  cases  of  phthisis  pulmonalis  have  been  found,  on  post- 
mortem examination,  to  have  been  tubercular  disease  of  the  larynx. 
On  the  other  hand,  no  single  case  of  laryngeal  tuberculosis  has  ever 
yet  been  described  in  which,  on  examination,  the  lungs  did  not  pre- 
sent evidence  of  the  same  morbid  process ;  and  yet,  it  seems  to  me, 
there  can  be  no  question  that  the  disease  may  occur  primarily  in  the 
larynx  and  subsequently  develop  in  the  lung.  This  possibility  has 
been  questioned,  many  observers  whose  names  carry  much  weight  of 
authority  insisting  that  the  primary  tuberculosis  was  in  the  lungs, 
and  that,  when  the  laryngeal  disease  developed,  the  lung  disease  was 
masked  by  it ;  or  possibly  that  the  tubercular  process,  while  present 
in  the  lungs,  was  not  recognizable  by  physical  signs.  It  has  always 
seemed  to  me  that  the  question  of  the  possibility  of  a  primary  laryn- 
geal tuberculosis  was  an  unnecessary  one.  There  are  few  tissues  or 
organs  of  the  body  in  which  tubercular  disease  may  not  occur,  and, 
so  far  as  I  know,  this  possibility  has  never  been  questioned.  When 
we  come  to  the  larynx,  however,  commended  by  Virchow  to  those 
"who  wish  to  know  true  tubercle,"  the  possibility  of  its  primary 
development  here  is  questioned.  The  mere  fact  of  its  presence  at 
any  time  in  the  larynx  is  sufficient  answer  to  the  question.  When 
it  does  develop  in  the  larynx,  it  is  as  a  new  center  of  development, 
and  not  by  extension  by  continuity  of  tissue.  It  would  seem,  then, 
to  be  utterly  illogical  to  state  that  the  larynx,  of  all  the  organs  of  the 
body,  is  exempt  from  a  primary  deposit  of  tubercle.  What,  then, 
is  the  influence  of  this  primary  laryngeal  tuberculosis  on  the  lungs  ? 
Sooner  or  later  there  will  develop  pulmonary  phthisis.  In  all  medi- 
cal literature  there  is  no  case  in  which  this  has  not  occurred.  That 
it  stands  in  the  direct  relation  of  cause  and  effect  can  not  be  said, 
for  undoubtedly,  in  every  case,  behind  them  both  stands  the  con- 
stitutional condition  which  invites  the  disease  ;  but  that  the  laryngeal 
disease  is  a  most  active,  exciting  cause  of  the  pulmonary  phthisis  can 
not  be  questioned. 

As  regards  the  influence  of  pulmonary  phthisis  in  causing  a  laryn- 
geal phthisis,  not  much  can  be  added  to  what  I  have  already  said. 
Certainly  by  far  the  most  active  and  most  frequent  appreciable 
cause  of  laryngeal  phthisis  is  pulmonary  phthisis.  If  there  are  any 
other  active,  direct  causes  of  the  disease,  their  connection  is  most 
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difficult  to  trace.  Do  the  constant  cough,  purulent  discharge,  etc., 
of  the  pulmonary  disease  act  notably  to  produce  the  laryngeal  dis- 
ease ?  When  we  consider  the  large  number  of  larynxes  which  are 
subjected  to  these  deleterious  influences,  and  the  small  percentage 
which  develop  tuberculosis,  I  think  we  are  bound  to  conclude  that 
their  bad  influence  has  been  overestimated. 

Paper. 

CITY  AIR  AXD  CITY  LIFE  INJURIOUS  TO  CONSUMPTIVES. 
By  FRANK  DONALDSON,  M.  D. 

AFTER  considering,  gentlemen,  what  climates  are  most  benefi- 
cial to  the  restoration  of  the  health  of  consumptives,  and 
listening  to  the  views  of  those  who,  by  observation  in  various  locali- 
ties, can  give  us  the  most  accurate  information  on  climatic  influences 
at  high  altitudes  and  at  the  sea-side,  let  us  for  a  few  moments  view 
the  climatic  and  other  influences  of  cities,  where  the  larger  propor- 
tion of  persons  with  consumption  reside. 

By  consumptives  we  mean  those  who  inherit  a  proclivity  to 
phthisis,  as  well  as  those  in  whom  the  disease  has  been  developed. 

The  hygienic  and  climatic  treatment  of  consumption  when  mani- 
fested is  generally  acknowledged  to  be  the  best  means  of  arresting 
its  progress.  To  detect  the  influences  that  promote  its  develop- 
ment, so  as  to  be  enabled  to  prevent  deposits,  to  eradicate  tenden- 
cies, and  to  ward  off  the  influence  of  heredity,  are  infinitely  more 
worthy  of  our  attention  and  of  our  exertions.  Let  us  first  examine 
what  facts  vital  statistics  will  give  us  as  to  the  general  influence  of 
large  cities  upon  health. 

The  popular  belief  of  the  comparatively  greater  healthfulness  of 
the  rural  districts  over  that  of  the  cities  is  amply  confirmed  by  vital 
statistics.  By  referring  to  them,  we  find  that  in  Amsterdam  there 
are  17 1  deaths  to  every  100  births;  in  Berlin,  131  deaths  to  every 
100  births;  in  London  the  proportion  is  124*92  deaths  to  every  100 
births.  In  London,  annually,  the  deaths  exceed  the  births  by  10,000. 
"  This  difference,"  says  Dr.  Hough,  "  would  be  much  greater  were  it 
not  for  the  hundreds  of  thousands  of  strangers  who  annually  take  up 
their  residence  in  the  great  metropolis.  If  this  supply  of  sturdy 
strangers  was  cut  off,  London  would  rapidly  decline  in  population ; 
indeed,  this  might  be  said,  with  equal  truth,  of  any  large  city.  None 
of  them  could  keep  up  their  population  without  recruits  from  the 
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outside.  The  human  race  would  become  extinct  in  one  or  two  cen- 
turies if  we  all  lived  in  large  cities."  The  mortality  of  great  cities  is 
ound  to  be  two  and  a  half  times  larger  than  that  of  the  rural  districts. 

Pulmonary  consumption  claims  a  large  percentage  of  this  mor- 
tality ;  it  is  in  England  certainly  25  per  cent,  greater  in  cities  than 
in  the  country.  Our  very  luxuries  and  comforts  in  cities  seem  to 
contribute,  in  no  small  degree,  to  the  development  of  phthisis. 

It  is  estimated,  says  Dr.  Benjamin  W.  Richardson,  that  in  the 
temperate  zone,  within  which  nearly  all  the  civilized  inhabitants  of 
the  globe  are  located,  one  tenth,  at  least,  of  the  population  die  of 
consumption. 

In  New  York  the  percentage  of  deaths  from  consumption  is  14*09 
of  the  whole  mortality;  in  Boston,  15-17;  in  Philadelphia,  14-28; 
in  Baltimore,  14*55;  in  the  whole  State  of  Massachusetts  it  is  20 
per  cent.  Dr.  Holmes  said  a  few  years  ago,  in  an  address  at  Harvard, 
that  every  other  adult  met  in  the  streets  of  Boston  had,  or  would 
have,  some  form  of  tubercular  disease. 

The  large  cities  in  this  country  and  in  Europe  are  generally 
located  upon  the  sea-coast  or  the  lakes  and  navigable  rivers,  many 
of  them  on  marshy  flats,  some  of  them  between  two  rivers. 

Consumption  is  most  prevalent  at  low  levels,  and  seems  to  de- 
crease with  increase  of  elevation,  according  to  Fuch,  von  Tschudi, 
and  Mackey.  At  Marseilles,  on  the  seaboard,  the  mortality  from 
that  cause  was  25  per  cent. ;  at  Hamburg,  48  feet  above  the  sea,  it 
is  23  per  cent.  New  York  and  Philadelphia  are  only  35  feet  above 
the  level  of  the  sea,  Boston  40  feet,  Baltimore  60  feet.  We  need 
not  refer  here  to  the  small  mortality  from  consumption  among  the 
inhabitants  of  elevated  regions,  and  to  the  almost  immunity  from 
phthisis  in  very  high  localities,  such  as  on  the  Andes  of  Peru,  the 
table-land  of  the  Rocky  Mountains,  in  the  towns  of  Santa  Fe  de 
Bogota,  at  an  elevation  of  8,100  feet. 

We  thus  see  that  the  situation  of  large  cities  is  such  as  to  influ- 
ence, unfavorably,  the  health  of  their  inhabitants  in  developing  pul- 
monary consumption.  The  discoveries  of  Dr.  Bowditch,  of  Boston, 
and  Dr.  Buchanan,  of  England,  give  us  one  explanation  of  this  fact — 
the  relation  between  dampness  of  soil  and  phthisis,  as  one  of  cause 
and  effect.  The  correctness  of  these  opinions  has  been  sustained  by 
proof  in  several  towns  in  England,  where  the  subsoil  had  been  dried, 
either  by  construction  of  drain  sewers  or  by  special  drains  and  deep 
stone  culverts,  and  the  mortality  from  consumption  had  been  reduced 
nearly  50  per  cent.    In  Salisbury,  for  example,  the  death-rates  from 


72 


The  American  Climatological  Association. 


phthisis  fell  49  per  cent;  in  Ely,  47  per  cent;  in  Rugby,  43  per  cent. 
In  other  English  towns,  where  no  drying  of  the  subsoil  had  been 
effected,  there  was  no  reduction  in  the  phthisis  death-rate,  although 
great  care  had  been  taken  to  improve  their  general  sanitary  condition. 
Let  any  one  examine  the  subsoil  in  many  of  our  large  cities,  situated 
on  low  levels  and  near  water-courses,  and  it  will  be  found  that  for 
months  it  is  saturated  with  moisture. 

The  deep  cellars  of  dwellings  where  the  sun  never  reaches  throw 
the  earth's  moisture  throughout  the  houses.  In  many  instances  the 
damp  air  of  cellars  feeds  the  furnaces. 

Great  variations  of  temperature  and  humidity  in  a  climate  gen- 
erally cool  and  damp  afford  conditions  extremely  favorable  to  the 
development  of  consumption. 

Where  is  it  that  we  have  greater  variableness  of  climate  than  we 
meet  at  positions  near  the  level  of  the  sea  and  water-courses  ? 

Pathology  of  Phthisis. — We  leave  to  others  to  discuss  the  modern 
views  in  regard  to  the  aetiology  and  pathology  of  phthisis.  They 
may  commence  with  Laennec  and  continue  through  the  views  of 
Boyle,  Virchow,  Lebert,  Ruehle,  Rindfleisch,  and  Niemeyer,  down 
to  Koch. 

Without  taking  up  the  time  of  this  association  to  trace  the 
progress  of  the  change  of  views  caused  by  microscopical  and  chemi- 
cal investigations  (which  would  be  superfluous  after  Dr.  West- 
brook's  elaborate  and  exhaustive  paper),  it  is  only  necessary  for  our 
purposes  to  state  that  what  is  popularly  designated  as  pulmonary 
consumption,  even  admitting  Koch's  views  in  regard  to  the  Bacillus 
tuberculosis,  is  not  one  specific  disease,  but  several  different  morbid 
conditions.  One  prominent  fact  must  be  dwelt  upon,  and  that  is 
that  a  very  large  proportion  of  the  cases  met  with  are  inflammatory 
in  their  origin,  and  are  caused  by  catarrhal  and  chronic  pneumonias, 
and  also  croupal  pneumonias  in  alcoholic  subjects — the  lymphoid 
deposit  resulting  from  these  diseases,  with  the  alveoli,  breaking  down 
into  caseous  material.  The  disputed  points  between  Ruehle  and 
Rindfleisch,  contending  that  some  of  them  are  interstitial,  are  to  us 
of  small  moment.  The  products  of  any  inflammatory  disease  in  the 
lungs  may  by  degeneration  become  consumption.  How  readily  this 
explains  the  cases  resulting  from  trades  and  occupations  giving  rise 
to  a  dusty  or  gritty  atmosphere — small  particles  of  coal,  cotton,  flint, 
flax,  steel,  or  hair  in  factories  taken  into  lungs  by  inhalation,  and 
frequently  detected  in  them  chemically  and  microscopically  after 
death,  actually,  by  their  mechanical  presence,  causing  phthisis ! 
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Dr.  Greenhow  calculated  that  45,000  deaths  occurred  from  this 
cause  in  England,  and  that  the  whole  of  this  mortality  might  be 
prevented  by  the  introduction  of  better  methods  of  working  and 
of  ventilation.  Since  Greenhow's  reports  were  made,  acts  of  Par- 
liament have  been  passed  which,  if  carried  out,  would  totally  abolish 
this  cause  of  phthisis.  Moreover,  Xiemeyer's  views  in  regard  to 
clots  in  cases  of  bronchorrhagia  collecting  in  the  air-sac,  causing 
phthisis,  are,  in  all  probability,  correct.  These  act  as  foreign  sub- 
stances and  produce  irritation,  and  subsequently  inflammatory  dis- 
turbances of  nutrition,  throwing  out  a  product  rich  in  indifferent 
cells.  Caseous  metamorphosis  almost  necessarily  follows.  Is  it  not 
also  likely  that  masses  of  mucus,  becoming  lodged  in  the  minute 
bronchi,  can  produce  the  same  results  ? 

No  matter  what  may  be  the  exact  role  of  the  Bacillus  tuber- 
culosis, we  maintain  that  Lebert,  Cohnheim,  Waldenburg,  Klein, 
Burdon-Sanderson,  and  Wilson  Fox  have  demonstrated  that  the  in- 
jection not  only  of  tubercular  matter,  but  of  caseous  matter,  pus, 
blood,  and  vegetable  products,  when  artificially  introduced  into  the 
circulation,  produces  tubercular  diseases. 

We  must  bear  in  mind  that  phthisis,  whether  we  designate  it  as 
tubercular,  catarrhal,  or  fibroid,  is  a  disease  frequently  inflammatory 
in  its  origin ;  and  that  it  is  developed  and  promoted  by  mal-nutritive 
influences.  Whatever  lowers  the  nutrition  of  the  body  is  calculated 
to  cause  phthisis,  and  to  develop  it  in  those  predisposed  to  it. 

That  a  large  number  of  persons  are  born  with  an  hereditary  pro- 
clivity to  pulmonary  phthisis  can  not  be  questioned.  Of  the  210 
physicians  interrogated  by  the  State  Board  of  Health  of  Massachu- 
setts, only  one  denied  that  consumption  was  caused  or  promoted  by 
hereditary  influences.  Of  1,010  patients  treated  in  the  Brompton 
Hospital,  24*4  per  cent,  inherited  the  disease  from  their  parents. 
Of  Dr.  Fuller's  385  patients,  59  per  cent,  had  had  either  parents  or 
grandparents  who  had  died  of  it.  Dr.  Catlen's  1,000  cases  showed 
30  per  cent,  of  hereditary  influence.  Dr.  Theodore  Williams  states 
that,  when,  in  addition  to  the  predisposition  of  parents,  he  examined 
into  that  coming  from  grandparents,  uncles,  and  aunts,  he  found  the 
percentage  as  high  as  48. 

The  hereditary  influence  of  the  mother  is  far  greater  than  that  of 
the  father,  because  his  taint  is  exercised  at  conception  only,  whereas 
that  of  the  mother  influences  the  offspring  at  that  period  and  all 
through  uterine  gestation  and  lactation.  Family  predisposition  is 
much  more  commonly  met  with  among  women  than  among  men,  the 


74  The  American  Climatological  Association. 


proportion  being  fifty-seven  per  cent,  of  women  to  forty-three  per 
cent,  of  men.  In  hereditary  predisposition  the  proportion  is  greater 
still  in  favor  of  men — nearly  two  to  one.  Dr.  Williams's  tables 
show  that  in  hereditary  males  the  development  of  phthisis  is  earlier 
— average  age,  24*64  years — whereas  in  those  free  from  taint  the 
average  age  of  the  attack  is  thirty-two  years. 

As  children  resemble  their  parents  in  their  color,  in  their  features, 
in  their  dispositions,  and  even  in  their  manners,  so  do  they  derive 
from  them  that  predisposition  which  renders  them  liable  to  the 
development  of  phthisis.  The  primary  weakness  is  in  the  formative 
forces  which  can  be  strengthened  or  lessened  by  the  conditions  and 
circumstances  in  which  the  parties  are  placed.  This  hereditary 
tendency  can  be  materially  lessened,  and  even  entirely  corrected,  by 
supplying  the  necessary  elements  of  nutrition  and  placing  the  indi- 
viduals in  good  hygienic  surroundings.  Consumptive  ancestry  is  an 
influence  which  ought  to  be  recognized,  in  order  that  it  may  be 
combated  by  the  strict  observance  of  what  Dr.  Black  appropriately 
designates  the  ten  laws  of  health.  Pure  air,  good  food,  out-door 
exercise,  warm  clothing,  sunlight,  regular  habits,  will  strengthen  the 
organism  and  eradicate  the  hereditary  taint. 

It  is  the  poor,  who  can  not  obtain  these,  that  suffer  most  from 
phthisis.  According  to  D'Espie,  there  are  sixty-eight  deaths  in  a 
thousand  of  the  whole  mortality  among  the  rich,  to  two  hundred 
and  twenty-three  in  a  thousand  among  the  poor. 

We  must  bear  in  mind,  however,  that  parents  who  have  not  them- 
selves consumption  can  have  consumptive  children.  The  children  of 
syphilitic  or  gouty  parents,  of  aged  parents,  and  of  those  whose  con- 
stitutions have  been  weakened  by  excesses  of  various  kinds  or  other 
debilitating  causes,  are  prone  to  phthisis. 

That  which  is  inherited  is  not  the  disease  itself,  but  the  weakness 
or  vulnerability  of  constitution,  which  had  laid  the  foundation  for 
the  pulmonary  disease  in  the  parents,  or  had  been  developed  in  them 
as  a  result  of  other  diseases.  As  we  can  take  a  plant  out  of  the  light 
and  heat  and  subject  it  to  darkness  and  cold,  and  thus  prevent  growth 
and  fructification,  so  can  we  foster  a  vulnerability,  or  we  can  remove 
it  by  the  means  nature  has  given  us.  We  know  that  an  individual 
by  his  life  and  habits  can  acquire  a  predisposition ;  by  weakening  his 
power  of  resistance  to  the  exciting  causes  of  phthisis,  he  can  fall  a 
victim  to  it. 

We  can,  in  many  cases,  cure  a  predisposition  to  phthisis,  and  we 
can  originate  it  by  violations  of  the  laws  of  health. 
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There  is,  in  fact,  a  predisposition  which  is  acquired,  where  the 
individual,  by  his  life  and  habits,  weakens  his  power  of  resistance  to 
the  exciting  causes  of  phthisis.  Cities  tempt  to  excesses  of  all  kinds, 
immoral,  alcoholic ;  to  exposure,  late  hours,  and  other  depressing- 
causes;  loss  of  rest,  anxieties  of  speculative  business.  These  fre- 
quently are  as  strong  in  giving  a  predisposition  as  that  derived 
from  parents.  The  mal-hygienic  conditions  which  promote  the  devel- 
opment of  consumption  exist  to  a  fearful  extent  in  large  crowded  cities. 

Impure  Air. — Of  all  influences  in  developing  consumption  in 
cities,  impurities  of  the  air  are  acknowledged  as  the  most  prominent. 
It  is  because  the  oxygen  of  the  air  and  the  food  are  the  factors  of 
the  chemical  changes  of  the  organism.  It  is  through  these  changes 
that  we  find  the  manifestations  of  life,  such  as  heat-production, 
muscular  contraction,  nutritive,  formative,  and  assimilative  action. 
Life  implies  change,  and  its  activity  is  in  proportion  to  change,  and 
for  this  oxidation  is  essential  for  the  development  of  force.  The 
normal  proportions  of  oxygen  in  the  atmosphere  are  necessary  for 
these  purposes.  The  true  process  of  respiration  has  only  been  well 
understood  for  the  past  fifty  years.  That  which  takes  place  within 
the  chest  is  only  the  commencement  of  the  interchange  of  gases 
which  is  the  essence  of  respiration.  It  extends  to  the  minute  his- 
tological elements  of  the  body,  and  air  that  is  deprived  of  its  normal 
proportion  (20*99)  of  oxygen,  or  is  loaded  with  extraneous  sub- 
stances, affects  profoundly  nutrition,  and  impairs  the  strength  and 
intrinsic  vigor  of  the  organism. 

Professor  Wilson  states  that  the  quantity  of  oxygen  is  always 
sensibly  diminished  in  the  air  of  large  cities,  even  in  the  open 
streets.  The  lungs  are  the  most  sensitive  parts  of  the  organism  to 
the  impurities  in  the  atmosphere,  whether  they  be  gaseous  or  sus- 
pended matters.  They  come  into  immediate  contact  with  the  deli- 
cate structure  of  the  lungs  and  materially  affect  their  functions  and 
injure  their  nutrition.  The  demonstrations  of  Professor  Tyndall 
with  the  electric  light  astonished  the  scientific  world,  and  showed 
the  almost  universal  diffusion  of  suspended  materials  in  the  atmos- 
phere. Every  chemical  constituent  of  the  soil  is  lifted  and  carried 
by  the  winds  broadcast.  The  vegetable  world  contributes  seed  and 
the  debris  of  vegetation,  as  well  as  volatile  matter,  spores,  and 
germs.  The  animals  throw  off  decayed  and  decaying  organic  matter, 
epithelium,  pus,  besides  germs  of  vibrios,  monads,  bacteria,  and 
bacilli. 

I  do  not  propose  to  occupy  the  time  of  this  association  in  dis- 
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cussing  the  general  necessity  of  ventilation,  but  the  subject-matter 
demands  that  I  should  insist  upon  it  as  a  means  of  averting  pul- 
monary consumption.  I  can  not,  however,  do  more  than  allude  to 
those  vitiations  of  the  air  which  are  especially  deleterious  to  health, 
and  which  have  been  proved  to  be  so,  in  developing  pulmonary  con- 
sumption. The  overcrowding  in  cities  causes  human  beings,  as  we 
know,  to  breathe  an  atmosphere  loaded  with  organic  matter  thrown 
out  in  respiration  and  deprived  of  its  normal  proportion  of  oxygen. 

With  the  poor,  they  not  only  breathe  their  breaths  over  and  over 
again,  but  the  oxygen  of  their  quarters  is  rapidly  destroyed  by  their 
sheet-iron  stoves.  The  organic  matter  and  smoke  from  the  cooking 
and  burning  of  coal-gas  are  fearfully  destructive  of  air.  A  one-foot 
burner  destroys  the  oxygen  of  eight  cubic  feet  of  air  in  combustion, 
and  produces  two  cubic  feet  of  carbonic  acid,  besides  other  im- 
purities, in  one  hour.  The  air  of  a  room  of  420  cubic  feet  ought  to 
be  renewed  eight  times  an  hour,  in  order  to  keep  the  air  fit  for 
respiration  ;  but  this  is,  unless  by  powerful  artificial  means,  an  im- 
possibility. It  is  notorious,  even  among  the  rich,  who  can  have 
large  houses  and  capacious  rooms,  that  the  air  is  not  kept  sufficiently 
pure.  They  fear  draughts  so  much  that  they  keep  themselves  and 
their  children  breathing  air  which  undermines  their  physical  frame 
slowly,  though  none  the  less  surely,  all  the  time.  Even  if  they  allow 
the  standard  space  of  1,000  cubic  feet  to  the  head,  they  do  not 
permit  the  air  to  be  changed,  especially  by  cross-ventilation — the 
surest  way. 

Go  where  we  will,  as  practitioners  visiting  from  house  to  house, 
we  find  impure  air.  Our  very  places  of  worship  are  often  oppressive 
from  want  of  ventilation,  and  our  theatres  and  concert-halls  habitually 
so.  Windows  which  ought  always  to  be  kept  open  in  unoccupied 
rooms  are  habitually  closed  ! 

Persons  predisposed  to  consumption,  or  who  have  a  delicacy 
about  the  organs  of  respiration,  should  not,  if  possible,  be  allowed  to 
live  in  large  cities  where  the  air  is  so  impure,  but  should  be  given 
out-door  occupation  in  the  country,  where,  even  in-doors,  the  open 
fireplaces  and  the  penetrating  winds  force  the  impure  air  out  and  the 
pure  air  into  the  house. 

Many  years  ago  Marshall  Hall  declared  that  if  he  had  any  symp 
toms  of  consumption  he  would  move  to  the  country,  eschew  drugs, 
and  live  out-doors  in  a  tent. 

We  maintain  that  musty  houses  are  not  only  unhealthy,  but  posi 
tively  poisonous.    The  organic  matter  collects  in  quantities  in  them 
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and  saturates  the  air ;  the  venous  blood  is  only  partially  arterialized, 
and,  consequently,  the  nutritive  functions  are  so  lowered  that  inflam- 
matory processes  and  tubercles  occur  readily  in  the  lungs.  It  is  thus 
not  difficult  to  explain  why  neglect  of  ventilation  is  such  a  fruitful 
source  of  consumption.  Rebreathed  air  contains  carbonic  acid  and 
organic  matters  in  excess,  with  a  deficiency  of  oxygen.  The  blood 
can  not  take  up  the  oxygen  easily,  nor  get  rid  of  the  carbonic  acid 
readily,  because  the  conditions  of  the  exchange  of  gases  are  absent. 
It  does  not  at  once  suffocate,  but  it  lowers  all  the  organic  processes 
of  the  body.  Persons  living  in  such  an  atmosphere  think  they  are 
not  being  poisoned  because  it  is  slow  in  acting.  The  depression  of 
the  forces  of  life  interferes  with  the  strength  of  the  formed  tissues, 
and  consumption  is  the  result.  If  we  could  only  convince  the  com- 
munity of  the  fact  that  vitiated  air  is  so  frequently  a  cause  of  con- 
sumption, it  might  supply  a  motive  which  would  induce  them  to  attend 
to  the  all-important  requirements  of  ventilation.  We  have  to  remind 
them  over  and  over  again  that  the  human  organism  will  not,  with 
impunity,  allow  any  alteration  of  the  quantity  or  quality  of  the  atmos- 
pheric air. 

We  find  in  the  report  of  the  English  army  sanitary  commissions, 
published  in  1858,  a  striking  illustration  of  the  effects  of  insufficient 
ventilation  and  contracted  quarters  producing  excessive  mortality 
from  consumption  among  soldiers. 

The  air  in  the  barracks  of  the  Foot  Guards  only  amounted  to  331 
cubic  feet  for  each  soldier,  and  the  mortality  from  phthisis  was  as 
high  as  13*8  in  a  1,000.  In  those  of  the  Horse  Guards,  on  the  other 
hand,  with  572  cubic  feet  to  a  man,  the  mortality  from  phthisis  did 
not  exceed  7  "3  per  1,000.  After  the  report  was  made,  the  number 
of  cubic  feet  was  increased  and  the  ventilation  improved  ;  then  the 
number  of  phthisical  cases  occurring  was  materially  diminished 
(Wilson). 

Deficient  Sunlight. — An  influence  of  ill-health  which  is  felt  more 
especially  in  cities  is  the  absence  of  sunlight.  Many  houses  are 
situated  due  north  and  south,  and  the  sun  never  reaches  their  front. 
The  neighbors'  residences  or  their  own  out-buildings  keep  off  the 
rays  from  the  other  sides.  Where  the  sunlight  does  attempt  to 
intrude  through  the  windows,  it  meets  with  a  persistent  effort  on  the 
part  of  the  mistress  of  the  establishment  to  exclude  it  by  means  of 
inside  curtains  or  outside  shutters.  The  careful  housewife  wishes  to 
protect  the  bright  figures  so  beautifully  woven  in  her  carpets.  It 
is  no  exaggeration  to  state  that  many  of  the  streets — not  only  of  the 
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older  cities,  such  as  Rome  and  Paris,  but  of  our  own  towns — are  so 
narrow  and  the  houses  so  high  that  the  sun  never  reaches  either  the 
sleeping-  or  the  sitting-rooms.  Again,  a  number  of  the  modern 
bouses  of  the  rich  are  built  three  rooms  deep,  in  order  to  have  the 
parlors  and  dining-room  on  one  floor,  and  on  each  story  above  three 
sleeping-rooms.  A  very  convenient  arrangement  this  for  ease,  but 
not  for  health.  The  middle  room  is  necessarily  a  dark  one.  The 
parents  consider  this  a  nice  arrangement  for  their  children  to  be 
near  them  in  case  of  sickness,  but  it  never  occurs  to  them  that  a 
room  so  far  removed  from  the  sun's  rays  is  an  unwholesome  place  in 
which  to  put  their  children.  They  certainly  would  not  put  their 
flowers  there  unless  they  wanted  to  bleach  them.  It  is  not  only 
from  the  residences  that  we  have  the  beneficent  orb's  influence  so 
sedulously  excluded,  but  the  school-houses  are  so  situated  that  the 
children  can  scarcely  even  see  the  sun's  rays,  unless  it  is  to  teach 
them  some  fact  of  science  in  connection  with  it.  In  our  places  of 
business  and  warehouses  we  find  the  same  disregard  of  the  simplest 
hygienic  knowledge  of  the  value  of  sunlight.  Many  mercantile  firms 
transact  their  business  in  narrow  streets  in  the  older  parts  of  our 
cities,  where  the  sunlight  is  never  seen,  unless  probably  for  a  short 
time  at  noon,  and  then  only  in  the  middle  of  the  street.  It  can  not 
get  into  the  lower  floors,  or  indeed  anywhere  where  active  business 
transactions  are  conducted.  Even  if  the  streets  are  wide,  the  business- 
floors  are  so  many  feet  long  that  the  sun  can  only  enter  a  few  feet. 
Ground-space  is  so  valuable  in  the  thronged  streets  that  every  spot, 
where  it  is  possible  to  put  a  building,  is  built  upon,  and  every  part 
of  this  made  to  yield  a  revenue.  We  have  in  the  business  portions 
of  our  cities  underground  rooms  five,  ten,  and  sometimes  twenty  feet 
below  the  surface,  in  which  frequently  not  only  goods  are  stored, 
but  clerks  are  at  work  at  their  desks.  In  these,  as  far  as  the  light 
of  heaven  is  concerned,  it  is  perpetual  darkness. 

There  is  light  there,  but  not  the  light  that  nature  intended  they 
should  have.  The  gas-light  enables  the  clerks  to  write  and  keep 
their  accounts,  but  at  a  fearful  expense,  not  to  the  proprietors,  but 
to  the  clerks  themselves.  The  health  of  their  bodies  suffers  more 
than  if  they  were  in  darkness,  for,  in  addition  to  the  absence  of  the 
sun's  healthful  influence,  they  are  compelled  to  breathe  an  atmosphere 
which  is  almost  stagnant,  rendered  impure  by  their  own  breaths, 
and,  what  is  worse  still,  by  the  very  means  used  for  illumination. 
How  long  can  the  air  remain  pure  when  there  are  several  persons, 
each  consuming  sixty  gallons  an  hour,  and  a  number  of  gas-jets, 
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each  of  which  destroys  as  much  air  as  eleven  men — 660  gallons  an 
hour  ?  But  this  is  not  all :  in  winter,  when  the  windows  must  be 
closed  to  keep  out  the  dampness  of  the  surrounding  ground,  stoves 
are  frequently  used  to  keep  the  underground  quarters  comfortable. 
It  is  estimated  that  an  ordinary  stove  will  consume  15,000  gallons 
of  air  an  hour !  These  basement-rooms  are  considered  very  desirable 
for  business  purposes,  and  bring  high  rents.  They  are  much  sought 
after  for  banking  establishments,  and,  singularly  enough,  for  life 
insurance  companies,  who  do  not  hesitate,  in  insuring  the  lives  of 
outsiders,  to  take  the  lives  of  their  clerks  and  employees.  Thus  it  is 
that  not  only  in  the  principal  cities  of  Europe  hundreds  of  thousands 
of  persons  carry  on  their  trades  in  almost  utter  darkness,  but  also 
in  the  cities  of  this  progressive  country  of  the  New  World.  The 
sunlight  is  considered  an  enemy  by  the  fair  sex,  who  appear  to  be 
continually  on  their  guard  lest  it  should  reach  their  faces.  They 
avail  themselves  of  all  sorts  of  material  to  put  over  their  pretty 
features  to  protect  them  from  the  sunlight;  they  consider  the  ruddy 
color  of  health  unbecoming,  and  they  think  that  a  woman  is  more 
ladylike  when  her  skin  is  transparent  and  bloodless. 

What  is  this  sunlight  which  is  intentionally  or  thoughtlessly  kept 
out  of  our  houses  and  off  of  our  persons  ?  It  is  nothing  more  nor 
less  than  the  source  of  all  force,  and,  consequently,  of  all  life,  animal 
and  vegetable ;  was  so  made  by  the  Creator  when  He  said :  "  Let 
there  be  light,  and  there  was  light." 

It  is  unnecessary  to  recite  all  the  facts  in  nature  that  have  estab- 
lished our  belief  that  the  various  forms  of  force  manifested  in  the 
actions  of  animal  life  trace  their  origin  to  that  emitted  by  the  sun, 
and  that  plants  are  the  media  for  fixing  the  solar  force  for  converting 
actual  into  latent  or  potential  energy.  Light  influences  the  chemical 
changes  made  through  food  and  air.  Molecular  rest  is  prevented  in 
living  beings  by  sunlight,  and  molecular  activity  constitutes  life. 
Every  one  admits  the  necessity  of  a  full  exposure  to  the  light  of  day 
to  insure  vigorous  and  healthy  growth  in  almost  all  plants,  the  leaves 
and  flowers  of  which  follow  the  direction  of  the  sun  throughout  its 
whole  course  from  east  to  west.  Sunlight  is  as  necessary  for  the 
color  of  animals  as  plants,  and  for  the  preservation  of  health  and  the 
attainment  of  the  full  development  of  the  animal  frame.  Without 
light,  the  mother  coloring  principle  of  the  organism — the  haemo- 
globulin — is  rendered  pale,  and  the  lessened  intensity  of  the  beauti- 
ful scarlet  color  is  observable  to  all.  The  intensity  of  the  red  color 
of  the  red  globules  has  been  demonstrated  to  be  owing  to  the  quan- 
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tity  of  oxygen  they  contain,  and  they  have  great  avidity  for  oxygen, 
and  absorb  it  readily,  whenever  they  come  in  contact  with  it.  The 
nutritive  functions  of  the  body  depend  upon  this  oxygen.  Is  it 
astonishing,  then,  that  children  and  clerks  shut  out  from  the  light, 
and  workmen  in  tailor  shops,  millinery  garrets,  and  mines,  should  be 
pallid  and  ghastly,  their  muscles  soft  and  flabby,  and  their  nervous 
system  relaxed  and  irritable  ? 

We  must  remember  the  effect  of  sunlight  in  dissipating  dampness 
and  preventing  musty  smells  which  are  so  promotive  of  disease. 
There  is  no  surer  way  of  developing  a  predisposition  to  consumption, 
or,  if  there  should  be  no  hereditary  tendency,  of  actually  creating  this 
disease,  than  by  excluding  the  sunlight.  Constitutions  thus  trifled 
with  have  no  power  to  resist  the  causes  which  bring  about  inflam- 
mation and  mal-nutritive  results.  Our  daily  experience  demonstrates 
the  justice  of  this  conclusion.  In  the  country  it  is  almost  impossible 
to  exclude  the  sunlight,  and  the  occupations  of  those  who  live  in  the 
rural  districts  are  not  such  as  shut  them  out  from  the  light.  If  we 
recognize  the  bacillus  as  a  living  germ,  why  can  not  sunlight  have 
some  effect  in  lessening  its  malignancy,  as  we  believe  it  does  those  of 
vaccinia  and  scarlet  fever  and  diphtheria  ?  Dr.  Richardson  tells  us 
that  the  sun's  rays  render  inert  even  the  curare  poison.  Are  we  not 
right  in  considering  absence  of  sunlight  as  having  a  powerful  influ- 
ence in  developing  pulmonary  consumption  ? 

Sedentary  Life. — Many  of  the  city  occupations  involve  necessarily 
a  sedentary  life.  This  is  in  violation  of  the  laws  of  health,  which 
require,  of  necessity,  more  or  less  of  active  muscular  exercise.  The 
physiological  death  of  tissues  is  followed  by  physiological  renewal, 
and  the  activity  of  the  renewal  is  regulated  by  the  rapidity  of  the 
waste.  There  can  be  no  health  without  exercise  in  the  open  air. 
Sedentary  life  is  generally  connected  with  the  breathing  of  air  con- 
taining excrementitious  gases  and  organic  matter  which  have  been 
thrown  out  of  the  lungs,  and  also  the  absence  of  the  beneficial  influ- 
ence of  sunlight.  Inactivity,  impure  air,  and  absence  of  sunlight, 
when  thus  combined,  produce  a  fearful  mortality,  and  principally 
from  pulmonary  consumption.  The  deaths  of  farmers  at  the  age  of 
thirty-five  to  forty  years  is  given  as  nine  in  one  thousand,  while  that 
of  tailors  was  fourteen,  and  of  bakers  fifteen  in  one  thousand.  Lom- 
bard, as  given  by  Dr.  Clendenin,  of  Cincinnati,  exhibits  trades  in 
relation  to  the  prevalence  of  consumption — in  every  one  thousand 
deaths  these  proportions : 
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Occupations  with  vegetable  or  mineral  emanations. .  .  176  deaths. 

With  various  dusts   145  " 

With  sedentary  life   140  " 

With  workshop  life   138  " 

With  dry  and  hot  air   127  " 

With  stooping  posture   122  " 

With  muscular  exercise  and  active  life   89  " 

Living  in  the  open  air   73  " 


In-door  Life. — Dr.  B.  W.  Richardson  states  that  no  exciting  cause 
of  consumption  is  so  general  as  in-door  occupation.  Two  out  of 
every  three  patients  with  consumption,  who  presented  themselves  at 
his  infirmary,  were  found  on  inquiry  to  be  employed  in  some  in-door 
business.  Dr.  Richardson's  statistics  are  valuable  because  the  cases 
from  which  they  are  derived  were  examined  with  great  care  by  Dr. 
Powell,  Dr.  Davis,  and  himself.  Of  the  515  cases  thus  seen,  68*34 
per  cent.,  or  rather  more  than  two  thirds,  were  of  persons  with  in- 
door occupations.  Of  the  3,214  consumptives  who  became  inmates 
of  the  Brompton  Hospital  in  ten  years,  1,812  (more  than  one  half) 
had  in-door  employments.  Among  the  in-door  occupations  which 
present  the  largest  number  of  cases  in  this  list,  boot  and  shoemakers 
rank  first ;  needlewomen  second  ;  watch  and  clock  makers  third  ; 
domestic  servants  fourth ;  painters  and  tailors,  printers,  writers, 
cigar  makers,  come  next  in  order — most  of  them  city  occupations. 
These  have  not  only  impure  air  and  frequently  sitting  postures,  but 
they  inhale  foreign  substances,  such  as  sand  and  glass  in  the  sand- 
paper factory ;  dust,  and  particles  of  cotton,  flax,  and  others,  in  tex- 
tile factories  ;  particles  of  metal,  fragments  of  hair,  etc.,  in  brush 
factories.  These  inhalations  of  the  various  dusts  are  a  fruitful  cause 
of  consumption,  because  they  inflict  mechanical  injury,  which  is  fol- 
lowed by  inflammatory  products,  and  these  degenerate  into  destructive 
diseases  of  the  lungs. 

Dampness  of  Soil. — We  have  already  alluded  to  Dr.  Bowditch's 
and  Dr.  Buchanan's  papers  on  the  subject  of  soil-dampness  in  pro- 
ducing pulmonary  consumption.  It  is  not  exclusively  a  city  influ- 
ence, but  there  is  no  denying  the  fact  that  parts  of  our  cities  are  built 
upon  marshy  ground,  where  the  cellars  are  not  only  damp,  but  where, 
after  heavy  rains,  they  contain  water,  frequently  in  considerable  quan- 
tities. In  many  of  our  streets  the  water  that  passes  between  the 
stones  remains  there  for  a  long  time.  The  sun  does  not  reach  it.  In 
many  of  the  narrow  streets  the  sunlight  is  never  seen  !  The  reports 
of  the  Irish  census  Commissioners  show  the  mortality  from  consump- 
tion, in  the  spring  months  for  ten  years,  to  be  twenty -two  thousand 
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more  than  at  any  other  season.  It  is  the  transition  season,  when 
there  is  a  quantity  of  winter  dampness  given  off,  and  there  are  great 
variations  of  temperature.  Dampness  of  houses  exerts  an  influence 
injurious  to  health.  The  air  that  is  overcharged  with  moisture  hin- 
ders the  passage  of  heat  from  the  earth,  and  it  affects  the  health  by 
preventing  the  evaporation  from  the  skin  and  lungs.  The  tempera- 
ture of  the  air,  or  its  evaporative  power,  modifies  these  effects. 

Positions  where  the  soil  is  of  gravel  allow  the  moisture  to  pass 
more  readily  down  than  where  it  is  of  clay,  and  many  city  houses 
are  built  on  a  clay  subsoil.  The  walls  are  of  soft,  porous  brick,  and 
in  the  upper  stories  frequently  not  more  than  nine  inches  in  thickness ; 
through  these  the  driving  northeast  winds  force  the  rain,  the  inner 
plastering  becomes  saturated,  and  we  frequently  meet  with  moist 
wall-papers,  with  moldy  paste  and  sizing.  In  addition  to  this 
faulty  material,  we  have  often  wood  used  in  the  construction  of  the 
doors  and  floors  which  has  not  been  perfectly  seasoned,  and,  con- 
sequently, contains  an  unhealthy  amount  of  moisture  ;  the  mortar 
used  is  often  imperfectly  prepared.  This,  assuredly,  is  not  accord- 
ing to  Dr.  Richardson's  high  standard  of  sanitary  excellence !  This 
excessive  amount  of  humidity  is  found  principally  in  the  houses  of 
the  poor. 

The  streets  of  our  cities  contain  not  only  an  amount  of  dust  and 
dirt,  but  frequently  organic  debris.  Boxes  of  garbage  are  allowed  to 
remain  for  hours  on  the  sidewalks,  even  in  very  hot  weather,  giving 
off  offensive  odors ;  the  dung  of  animals,  the  sweepings  of  houses 
containing  the  germs  of  infectious  diseases,  are  spread  broadcast 
through  the  atmosphere.  These  mal-sanitary  influences  lay  the 
foundation  of  exhausting  maladies. 

Other  Diseases. — We  further  maintain  that  all  diseases  which 
affect  profoundly  the  organism  may,  and  frequently  do,  give  rise  to 
pulmonary  consumption.  They  impair  the  forces  of  the  body,  and 
the  lungs,  the  most  sensitive  part,  suffer  in  their  nutrition.  As  in 
health  the  lungs  minister  to  the  maintenance  of  the  tissues,  and  any 
deficiency  in  the  workings  of  the  lungs  affects  them  instantly,  so  in 
turn  do  the  lungs  feel  any  perversion  of  their  functions.  Inflamma- 
tions everywhere  produce  too  much  bioplasm  with  loss  of  formative 
force.  We  daily  meet  with  cases  of  .consumption  where  the  starting- 
point  was  an  illness.  The  organic  poisons  of  small-pox,  measles^ 
typhoid  fever,  are  frequently  followed  by  destructive  diseases  of  the 
lungs.  Bright's  disease  and  diabetes  mellitus  are  often  complicated 
or  followed  by  phthisis.     Of  the  899  diseases  which  the  College  of 
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Physicians  of  London  tell  us  afflict  the  human  race,  a  large  number 
of  the  in  leave  a  weakness  of  life  force. 

Applying  Dr.  Playfair's  method,  Dr.  J.  R.  Black  estimates  that 
in  New  York  and  Philadelphia  nearly  three  fourths  of  the  entire 
population  are  sick  in  some  way  each  year.  Here  we  have  a  promi- 
nent cause  for  the  development  of  pulmonary  consumption.  Ought 
we  to  be  surprised  at  the  fearful  number  of  cases  of  this  disease 
occurring  in  every  large  city  ? 

Contagion. — We  must  not  lose  sight  of  the  principles  of  contagion 
in  tubercular  consumption.  In  cities,  if  anywhere,  we  find  conditions 
calculated  to  spread  the  contagious  element  of  tubercle.  The  bacilli 
are  ejected  from  diseased  lungs  in  overcrowded  houses  and  hospitals, 
and  along  the  streets  through  which  the  poor  victims  walk.  They 
everywhere  alight  upon  soil  well  fitted  to  propagate  them. 

Other  City  Influences. — The  time  I  have  already  consumed  pre- 
vents my  speaking  of  other  city  causes  which  are  instrumental,  in  a 
greater  or  less  degree,  in  developing  pulmonary  phthisis.  Irregular 
habits  of  eating,  late  dinner  hours,  the  deprivation  of  sleep  (which 
nature  intended  should  take  one  third  of  our  hours  to  refresh  us  for 
the  other  two  thirds  work),  the  close  confinement  to  business,  the 
worry  and  anxiety  of  speculative  business,  the  over  mental  work  of 
students — all  these,  and  whatever  interferes  with  the  integrity  of  the 
organic  and  vital  functions,  tend  to  the  impairment  of  the  vigor  of 
the  body,  and  thus  predispose  to  inflammatory  and  tubercular  dis- 
eases. 

Lessened  Mortality. — Dr.  George  Derby,  of  the  State  Board  of 
Health  of  Massachusetts,  in  his  article  on  the  prevention  of  disease, 
in  1870,  gives  us  the  records  of  consumption  in  Massachusetts,  as 
derived  from  the  census  of  1865.  This  report  states  the  gratifying- 
fact  that  private  and  public  hygiene  are  really  diminishing  the  mor- 
tality of  this  disease  in  that  State.  It  shows  that  the  number  of 
deaths  does  not  increase  in  proportion  with  the  population,  and 
that,  comparing  the  first  group  of  five  years  with  the  last  group  of 
five  years,  the  annual  gain  in  each  100,000  of  the  population  is  54 
lives ;  "  this  gives,"  says  Dr.  Derby,  "  as  the  actual  saving  of  life  in 
the  last  five  years,  3,440  persons,  or  688  in  each  year."  Deaths 
from  consumption  in  Massachusetts  have  diminished  by  that  amount, 
and  the  improvement  seems  to  be  going  on.  Dr.  Derby  expresses  his 
belief  that  this  is  owing  "  to  the  advance  of  medical  science,  which 
has  given  to  physicians  a  better  mode  of  treatment,  derived  from  a 
careful  observation  of  cases,  from  modern  discoveries  in  chemistry 
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and  physiology,  and  a  greatly  improved  acquaintance  with  the  means 
by  which  consumption  may  be  avoided  by  those  predisposed  to  it  by 
inheritance,  derived  from  all  these  sources  combined." 

We  believe  that  it  is  not  only  from  a  more  intimate  knowledge 
of  the  disease  itself,  and  its  appropriate  treatment,  that  this  mor- 
tality is  lessened,  but  by  the  fact  of  the  recognition  by  the  profession 
of  the  principles  of  rational  practice  and  of  conservative  medicine  in 
the  treatment  of  all  diseases;  for,  as  we  have  seen,  whatever  pro- 
foundly affects  the  organism  and  shocks  the  nutritive  functions  may 
be  the  means  of  developing  consumption.  The  essential  fevers,  which 
are  frequently  followed  by  pulmonary  phthisis,  are  now  controlled  and 
guided  to  a  safe  termination,  instead  of  the  sufferers  being  overdosed 
and  deprived  of  those  hygienic  conditions  necessary  to  the  restoration 
of  health.  We  have  also  the  hygienic  treatment  of  all  diseases,  which 
is  the  medical  fact  of  the  times.  It  is  more  especially  from  the  im- 
proved treatment  of  inflammatory  diseases  in  general,  and  those  of 
the  lungs  in  particular. 

The  pneumonias  are  now  treated  on  the  restorative  plan,  in  simple 
recognition  of  the  fact  that  inflammatory  action,  no  matter  where 
met  with,  does  not  ordinarily  need  depletory  remedies,  such  as  vene- 
section, starvation,  antimony,  and  mercury — the  great  spoliatives — 
but  that  it  is  in  its  intimate  nature  an  evidence  of  depressed  and  not 
exalted  force,  and  that  its  products  are  pre-eminently  so.  The  imagi- 
nary phlogiston  of  the  past  theories  is  no  longer  recognized  as  some- 
thing to  be  subdued  by  antiphlogistic  remedies.  Now,  by  the  acid 
of  hydrotherapy,  quinine,  digitalis,  and  other  antipyretic  agents,  we 
prevent  the  exalted  temperature  from  producing  paralysis  of  the 
heart  and  brain.  We  thus  sustain  and  save  life.  With  the  quinine 
in  large  doses  we  do  more  still.  We  control  in  croupal  pneumonia 
the  amount  of  exudation  by  its  wonderful  power  of  arresting  the 
migration  and  subsequent  rapid  increase  of  the  white-blood  corpus- 
cles.    We  thus  ward  off  pulmonary  phthisis. 

For  this  modern  treatment  has  not  only  decreased  the  mortality 
in  pneumonias,  which  has  improved  from  33j  per  cent.,  or  at  least 
16  per  cent.,  to  2-J-  per  cent.,  but  it  also  materially  lessens  the  danger 
of  degeneration  of  the  plastic  material  thrown  out  in  pneumonias. 
This  protoplasm  of  lowered  vitality  can  be  and  is  absorbed,  instead 
of  remaining  to  undergo  in  the  organism,  exhausted  by  the  con- 
tinuous high  temperature  of  days,  caseous  degeneration,  and,  finally, 
phthisis  from  inflammatory  origin.  Thus  a  fertile  soil  is  ready  for- 
th e  bacillus. 
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The  organism,  to  recover  from  the  products  of  inflammation, 
requires  all  the  strength  and  vigor  that  can  be  imparted  to  it  by 
alimentation  and  by  tonics. 

But  perhaps  the  most  encouraging  prospect  for  the  diminution  of 
the  mortality  in  pulmonary  consumption  rests  on  the  greater  appre- 
ciation of  the  true  principles  of  the  philosophy  of  food — alimenta- 
tion in  disease ;  the  imperative  necessity  of  food  for  the  sick  as  well 
as  for  the  healthy.  Disease  being  only  a  perversion  of  health,  a 
lowering  of  the  physiological  status,  the  body  requires  food  to  replace 
the  waste  that  is  uninterruptedly  going  on  under  all  circumstances, 
and  it  must  be  supplied  if  it  is  possible  to  get  the  stomach  to  prepare 
it  for  assimilation. 

It  is  recognized  that  there  is  no  condition  which  does  not  require 
food,  inorganic  and  organic,  if  it  can  be  given  and  digested.  With- 
out due  supply  in  aci  te  diseases  of  the  respiratory  organs  there  is  not 
only,  if  the  patient  recovers,  protracted  convalescence  from  the  acute 
symptoms,  but  there  is  imminent  danger  of  what  Hippocrates  appro- 
priately called  unresolved  pneumonias,  which,  we  have  seen,  are  noth- 
ing more  nor  less  than  a  form  of  pulmonary  consumption. 

Of  the  curability  of  consumption,  even  after  it  lias  manifested 
itself,  we  need  only  speak  of  the  fact  reported  by  M.  Roger  that  at 
the  autopsies  at  La  Salpetriere,  in  Paris,  the  hospital  for  the  aged, 
51  per  cent,  of  the  lungs  examined  contained  evidences — such  as 
cicatrices  and  calcareous  nodules — of  their  having  had  during  life 
tubercular  or  other  destructive  diseases.  We  confidently  assert  that 
there  is  no  chronic  disease  which  can  be  so  controlled  in  its  develop- 
ment by  sanitary  and  hygienic  laws  as  pulmonary  consumption.  In 
eities  there  is  no  denying  the  fact  that  the  hereditarily  predisposed 
have  to  go  through  trying  ordeals  which  test  their  force  of  resistance 
to  the  utmost.  City  habits,  city  houses,  city  life,  and  city  occupa- 
tions, all  conspire  against  them.  In  cities  the  young  mature  earlier, 
the  adults  live  faster  and  they  die  earlier,  and  consumption  main- 
tains its  supremacy  in  its  large  percentage  of  the  deaths.  Let  us 
not  despair  of  decreasing  still  more  the  mortality  from  this  frightful 
scourge,  even  in  our  large  cities. 

Let  us  see  that  the  sunlight  enters  the  dwelling  freely,  that  the 
outside  air  is  drawn  in  and  the  inside  air  thrown  out  continually ; 
let  us  insist  upon  the  proper  alimentation  of  our  household,  and  upon 
our  children  being  well  protected  by  clothing  from  the  changes  of 
temperature  and  moisture  of  the  atmosphere ;  let  us  avoid  intemper- 
ance, which  causes  at  least  two  per  cent,  of  the  deaths  from  phthisis, 
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and  take  regular  outdoor  exercise,  and  when  our  children  are  young 
let  us  send  them  to  the  country  for  five  months  of  the  year,  when 
we  can  do  so.  ^Yhen  parents  choose  fields  of  usefulness  for  their 
children,  let  them  bear  in  mind  the  demonstrated  injurious  influence 
of  in-door  and  sedentary  occupations.  In  one  word,  let  them  observe 
the  laws  of  health  which  nature  has  given  them.  This  done,  we  be- 
lieve hereditary  tendencies  to  consumption  will  be  overcome  in  a 
great  measure,  and  acquired  consumption  much  less  frequently  met 
with.  Dr.  Richardson  does  not  overstate  the  decrease  in  mortality 
in  his  ideal  "City  of  Hygeia"  when  he  says  that  the  victims  of  the 
deadly  foe,  consumption,  would  be  reduced  at  least  one  third. 
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CONSTITUTION. 

Article  I. — Name. 

This  Society  shall  be  known  as  the  American  Climatologioal  Asso- 
ciation. 

Article  II. — Object. 

The  object  of  this  Association  shall  be  the  study  of  Climatology  and 
the  Diseases  of  the  Respiratory  Organs. 

Article  III. — Membership. 

Section  1. — This  Association  shall  consist  of  active  members  not  to 
exceed  oue  hundred  (100),  and  honorary  members  not  to  exceed  twenty- 
five  (25). 

Sec.  2. — Names  of  candidates  for  active  membership,  indorsed  by  two 
(2)  active  members,  and  accompanied  by  a  paper  on  a  subject  pertaining 
to  the  object  of  this  Association,  shall  be  sent  to  the  Secretary  at  least 
thirty  (30)  days  before  the  annual  meeting.  On  approval  of  the  Council, 
the  applicant  shall  be  balloted  for  at  the  annual  meeting.  Three  (3)  black 
balls  shall  be  sufficient  to  reject  a  candidate. 

Sec.  3. — The  power  of  nominating  honorary  members  shall  be  vested 
in  the  Council.  The  election  shall  be  conducted  in  the  same  manner  as 
that  for  active  members.  Honorary  members  shall  enjoy  all  the  privi- 
leges of  active  members,  but  shall  not  be  allowed  to  hold  any  office,  or 
cast  any  vote. 
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Article  IV. — Officees. 

Section  L. — The  officers  of  this  Association  shall  consist  of  a  Presi- 
dent, two  Vice-Presidents,  a  Secretary  and  Treasurer,  who,  with  five 
other  members,  shall  constitute  the  Council  of  the  Association. 

Sec.  2. — Nominations.  The  officers,  including  the  Council,  shall  be 
nominated  by  a  committee  of  five  (5)  members,  which  committee  shall  be 
elected  by  the  Association  at  the  first  session  of  each  annual  meeting,  and 
shall  report  on  the  same  day. 

Sec.  3. — Elections.  The  election  of  officers  shall  take  place  on  the 
morniug  of  the  second  day  of  the  annual  meeting.  A  majority  of  votes 
cast  shall  constitute  an  election. 

Sec.  Jf. — The  President,  Vice-Presidents,  Secretary  and  Treasurer  shall 
enter  upon  their  duties  at  the  close  of  the  annual  meeting  at  which  they 
are  elected,  and  shall  hold  office  until  the  close  of  the  next  annual  meet- 
ing, or  until  their  successors  are  elected. 

Sec.  5. — Members  of  the  Council,  other  than  the  President,  Vice- 
Presidents,  Secretary  and  Treasurer,  shall  hold  office  for  five  (5)  years — 
except  such  of  them  as  are  elected  at  the  first  meeting  of  the  Association. 
The  first  named  of  these  shall  retire  at  the  end  of  one  (1)  year;  the  second 
at  the  end  of  two  (2)  years ;  the  third  at  the  end  of  three  (3)  years;  the 
fourth  at  the  end  of  four  (4)  years;  the  fifth  at  the  end  of  five  (5)  years — 
their  places  to  be  supplied  by  the  election  of  one  (1)  member  at  each 
annual  meeting. 

Sec.  6.  —  Vacancies.  Any  vacancy  occurring  among  the  officers  of  the 
Association  during  the  year  may  be  filled  by  the  Council. 

Aeticle  V. — Duties  of  Officers. 

President  and  Vice-Presidents. 

The  President  and  Vice-Presidents  shall  discharge  the  duties  usually 
devolving  upon  such  officers.  The  President  shall  be  ex-otficio  Chairman 
of  the  Council. 

Secretary  and  Treasurer. 

As  Secretary,  he  shall  attend  and  keep  a  record  of  all  the  meetings  of 
the  Association  and  of  the  Council,  of  which  latter  he  shall  be  ex-officio 
Clerk.  At  each  annual  meeting  he  shall  announce  the  names  of  all  who 
have  ceased  to  be  members  since  the  last  report.  He  shall  superintend  the 
publication  of  the  transactions,  under  the  direction  of  the  Council.  He 
shall  notify  candidates  of  their  election  to  membership.  He  shall  send 
a  preliminary  notification  of  the  annual  meeting  two  (2)  months  previous 
thereto,  and  the  programme  for  the  meeting  at  least  two  (2)  weeks  pre- 
vious to  its  assembly,  to  all  the  members  of  the  Association.  He  shall 
also  send  notification  of  the  meetings  of  the  Council  to  the  members 
thereof.    At  each  annual  meeting  of  the  Association  he  shall  read  the 
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minutes  of  the  previous  meeting,  and  of  all  the  meetings  of  the  Council 
that  have  been  held  during  the  current  year. 

As  Treasurer,  he  shall  receive  all  moneys  due,  and  pay  all  debts  there- 
with. He  shall  render  an  account  thereof  at  the  annual  meeting,  where 
an  auditing  committee  shall  be  appointed  to  report. 

Article  VI. — Council. 

The  Council  shall  meet  as  often  as  the  interests  of  the  Association  may 
require. 

Four  (4)  members  shall  constitute  a  quorum. 

It  shall  have  the  management  of  the  affairs  of  the  Association,  subject 
to  the  action  of  the  Association  at  its  annual  meetings. 

It  shall  consider  the  claims  of  candidates  recommended  to  it  for  admis- 
sion to  membership. 

It  shall  not  have  the  power  to  make  the  Association  liable  for  any 
debts  exceeding  in  total  one  hundred  dollars  ($100),  in  the  course  of  any 
one  year,  unless  specially  authorized  by  a  vote  of  the  Association. 

It  shall  have  the  entire  control  of  the  publications  of  the  Association, 
witli  the  power  to  reject  such  papers  or  discussions  as  it  may  deem  best. 

The  President,  or  any  two  members,  may  call  a  meeting,  notice  of 
which  shall  be  transmitted  to  every  member  two  (2)  weeks  previous  to 
the  meeting. 

The  Council  shall  determine  questions  by  vote,  or — if  demanded — by 
ballot,  the  President  having  a  casting  vote. 

The  Council  shall  constitute  a  Board  of  Trial  for  all  offenses  against 
the  Constitution  and  By-Laws,  or  for  unbecoming  conduct,  and  shall  have 
the  sole  power  of  moving  the  expulsion  of  any  member. 

Article  VII. — Papers. 

Section  1. — The  titles  of  all  papers  to  be  read  at  any  annual  meeting 
shall  be  forwarded  to  the  Secretary,  not  later  than  one  (1)  month  before 
the  first  day  of  the  meeting,  in  order  to  appear  on  the  printed  pro- 
gramme. 

Sec.  2. — No  paper  shall  be  read  before  the  Association  which  has 
already  been  printed  or  been  read  before  another  body. 

Article  VIII. — Quorum. 
A  Quorum  for  business  purposes  shall  be  ten  (10)  members. 

Article  IX. — Amendments. 

This  Constitution  may  be  amended  by  a  two-thirds  vote  of  all  the 
members  present  at  an  annual  meeting,  provided  that  notice  of  the  pro- 
posed amendment  has  been  given  in  writing  at  the  annual  meeting  next 
preceding,  and  the  same  has  been  printed  in  the  notification  of  the  meet- 
ing at  which  the  vote  is  to  be  taken. 
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B  Y-L  A  W  S. 

1.  Meeting*  of  the  Association  shall  be  held  annually,  and  last  for  two 
(2)  days. 

2.  The  time  and  place  of  the  meetings  shall  be  determined  by  the 
Council. 

3.  The  annual  dues  of  active  members  shall  be  five  ($5),  payable  on  the 
first  day  of  the  meeting.  Members  in  arrears  shall  not  be  entitled  to  vote. 
Those  in  arrears  for  two  (2)  years  may  be  dropped  from  membership  by 
vote  of  Council. 

4.  Order  of  business. 
First  day — Morning  session  : 

Minutes  of  previous  meeting. 

Treasurer's  report,  and  appointment  by  the  chair  of  an  auditing 

committee. 
Election  of  nominating  committee. 
Reading  and  discussion  of  papers. 

Afternoon  session: 

Reading  and  discussion  of  papers. 
Report  of  auditing  committee. 
Report  of  nominating  committee. 

Second  day — Morning  session  : 
Election  of  officers. 
Miscellaneous  business. 
Reading  and  discussion  of  papers. 

Afternoon  session : 

Reading  and  discussion  of  papers. 

Any  of  these  By-Laws  may  be  amended,  repealed,  or  suspended  by  a 
two-thirds  vote  of  the  members  present  at  any  meeting. 

The  adoption  of  this  Constitution  and  By-Laws  shall  be  provisional, 
subject  to  amendments  at  the  annual  meeting  in  1885. 
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